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Chapter 1

gdsl

1.1 In tro duction

This is the gdsl (Release 1.4) do cumen tation.

1.2 Ab out

The Generic Data Structures Library (GDSL) is a collection of routines for

generic data structures manipulation. It is a p ortable and re-en tran t library fully

written from scratc h in pure ANSI C. It is designed to o�er for C programmers

common data structures with p o w erful algorithms, and hidden implemen tation.

A v ailable structures are lists, queues, stac ks, hash tables, binary trees, binary

searc h trees, red-blac k trees, 2D arra ys, p erm utations and heaps.

1.2.1 Authors

Nicolas Darnis < ndarnis@free.fr >

1.2.2 Pro ject Manager

Nicolas Darnis < ndarnis@free.fr >
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Chapter 2

gdsl Mo dule Index

2.1 gdsl Mo dules

Here is a list of all mo dules:

Lo w lev el binary tree manipulation mo dule . . . . . . . . . . . . . . . 7

Lo w-lev el binary searc h tree manipulation mo dule . . . . . . . . . . . 25

Lo w-lev el doubly-link ed list manipulation mo dule . . . . . . . . . . . . 41

Lo w-lev el doubly-link ed no de manipulation mo dule . . . . . . . . . . . 50

Main mo dule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59

2D-Arra ys manipulation mo dule . . . . . . . . . . . . . . . . . . . . . 60

Binary searc h tree manipulation mo dule . . . . . . . . . . . . . . . . . 68

Hash table manipulation mo dule . . . . . . . . . . . . . . . . . . . . . . 81

Heap manipulation mo dule . . . . . . . . . . . . . . . . . . . . . . . . 95

Doubly-link ed list manipulation mo dule . . . . . . . . . . . . . . . . . 105

V arious macros mo dule . . . . . . . . . . . . . . . . . . . . . . . . . . 134

P erm utation manipulation mo dule . . . . . . . . . . . . . . . . . . . . 136

Queue manipulation mo dule . . . . . . . . . . . . . . . . . . . . . . . . 151

Red-blac k tree manipulation mo dule . . . . . . . . . . . . . . . . . . . 163

Sort mo dule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176

Stac k manipulation mo dule . . . . . . . . . . . . . . . . . . . . . . . . 177

GDSL t yp es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190
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Chapter 3

gdsl File Index

3.1 gdsl File List

Here is a list of all �les with brief descriptions:

_gdsl_bin tree.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195

_gdsl_bstree.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199

_gdsl_list.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 202

_gdsl_no de.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204

gdsl.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206

gdsl_2darra y .h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207

gdsl_bstree.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209

gdsl_hash.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211

gdsl_heap.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213

gdsl_list.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215

gdsl_macros.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220

gdsl_p erm.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221

gdsl_queue.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224

gdsl_rbtree.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226

gdsl_sort.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228

gdsl_stac k.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229

gdsl_t yp es.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231

mainpage.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233
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Chapter 4

gdsl Mo dule Do cumen tation

4.1 Lo w lev el binary tree manipulation mo dule

T yp edefs

ˆ t yp edef _gdsl_bin tree � _gdsl_bin tree_t

GDSL low-level binary tr e e typ e.

ˆ t yp edef in t( � _gdsl_bin tree_map_func_t )(const _gdsl_-

bin tree_t TREE, v oid � USER_D A T A)

GDSL low-level binary tr e e map function typ e.

ˆ t yp edef v oid( � _gdsl_bin tree_write_func_t )(const _gdsl_-

bin tree_t TREE, FILE � OUTPUT_FILE, v oid � USER_D A T A)

GDSL low-level binary tr e e write function typ e.

F unctions

ˆ _gdsl_bin tree_t _gdsl_bin tree_allo c (const gdsl_elemen t_t E,

const _gdsl_bin tree_t LEFT, const _gdsl_bin tree_t RIGHT)

Cr e ate a new low-level binary tr e e.

ˆ v oid _gdsl_bin tree_free ( _gdsl_bin tree_t T, const gdsl_free_-

func_t FREE_F)

Destr oy a low-level binary tr e e.

ˆ _gdsl_bin tree_t _gdsl_bin tree_cop y (const _gdsl_bin tree_t

T, const gdsl_cop y_func_t COPY_F)

Copy a low-level binary tr e e.

ˆ b o ol _gdsl_bin tree_is_empt y (const _gdsl_bin tree_t T)
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Che ck if a low-level binary tr e e is empty.

ˆ b o ol _gdsl_bin tree_is_leaf (const _gdsl_bin tree_t T)

Che ck if a low-level binary tr e e is r e duc e d to a le af.

ˆ b o ol _gdsl_bin tree_is_ro ot (const _gdsl_bin tree_t T)

Che ck if a low-level binary tr e e is a r o ot.

ˆ gdsl_elemen t_t _gdsl_bin tree_get_con ten t (const _gdsl_-

bin tree_t T)

Get the r o ot c ontent of a low-level binary tr e e.

ˆ _gdsl_bin tree_t _gdsl_bin tree_get_paren t (const _gdsl_-

bin tree_t T)

Get the p ar ent tr e e of a low-level binary tr e e.

ˆ _gdsl_bin tree_t _gdsl_bin tree_get_left (const _gdsl_-

bin tree_t T)

Get the left sub-tr e e of a low-level binary tr e e.

ˆ _gdsl_bin tree_t _gdsl_bin tree_get_righ t (const _gdsl_-

bin tree_t T)

Get the right sub-tr e e of a low-level binary tr e e.

ˆ _gdsl_bin tree_t � _gdsl_bin tree_get_left_ref (const _gdsl_-

bin tree_t T)

Get the left sub-tr e e r efer enc e of a low-level binary tr e e.

ˆ _gdsl_bin tree_t � _gdsl_bin tree_get_righ t_ref (const _-

gdsl_bin tree_t T)

Get the right sub-tr e e r efer enc e of a low-level binary tr e e.

ˆ ulong _gdsl_bin tree_get_heigh t (const _gdsl_bin tree_t T)

Get the height of a low-level binary tr e e.

ˆ ulong _gdsl_bin tree_get_size (const _gdsl_bin tree_t T)

Get the size of a low-level binary tr e e.

ˆ v oid _gdsl_bin tree_set_con ten t ( _gdsl_bin tree_t T, const

gdsl_elemen t_t E)

Set the r o ot element of a low-level binary tr e e.

ˆ v oid _gdsl_bin tree_set_paren t ( _gdsl_bin tree_t T, const _-

gdsl_bin tree_t P)

Set the p ar ent tr e e of a low-level binary tr e e.
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4.1 Lo w lev el binary tree manipulation mo dule 9

ˆ v oid _gdsl_bin tree_set_left ( _gdsl_bin tree_t T, const _gdsl_-

bin tree_t L)

Set left sub-tr e e of a low-level binary tr e e.

ˆ v oid _gdsl_bin tree_set_righ t ( _gdsl_bin tree_t T, const _-

gdsl_bin tree_t R)

Set right sub-tr e e of a low-level binary tr e e.

ˆ _gdsl_bin tree_t _gdsl_bin tree_rotate_left ( _gdsl_bin tree_t

� T)

L eft r otate a low-level binary tr e e.

ˆ _gdsl_bin tree_t _gdsl_bin tree_rotate_righ t ( _gdsl_-

bin tree_t � T)

R ight r otate a low-level binary tr e e.

ˆ _gdsl_bin tree_t _gdsl_bin tree_rotate_left_righ t ( _gdsl_-

bin tree_t � T)

L eft-right r otate a low-level binary tr e e.

ˆ _gdsl_bin tree_t _gdsl_bin tree_rotate_righ t_left ( _gdsl_-

bin tree_t � T)

R ight-left r otate a low-level binary tr e e.

ˆ _gdsl_bin tree_t _gdsl_bin tree_map_pre�x (const _gdsl_-

bin tree_t T, const _gdsl_bin tree_map_func_t MAP_F, v oid

� USER_D A T A)

Parse a low-level binary tr e e in pr e�xe d or der.

ˆ _gdsl_bin tree_t _gdsl_bin tree_map_in�x (const _gdsl_-

bin tree_t T, const _gdsl_bin tree_map_func_t MAP_F, v oid

� USER_D A T A)

Parse a low-level binary tr e e in in�xe d or der.

ˆ _gdsl_bin tree_t _gdsl_bin tree_map_p ost�x (const _gdsl_-

bin tree_t T, const _gdsl_bin tree_map_func_t MAP_F, v oid

� USER_D A T A)

Parse a low-level binary tr e e in p ost�xe d or der.

ˆ v oid _gdsl_bin tree_write (const _gdsl_bin tree_t T, const _-

gdsl_bin tree_write_func_t WRITE_F, FILE � OUTPUT_FILE,

v oid � USER_D A T A)

W rite the c ontent of al l no des of a low-level binary tr e e to a �le.

ˆ v oid _gdsl_bin tree_write_xml (const _gdsl_bin tree_t T, const

_gdsl_bin tree_write_func_t WRITE_F, FILE � OUTPUT_FILE,

v oid � USER_D A T A)
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10 gdsl Mo dule Do cumen tation

W rite the c ontent of a low-level binary tr e e to a �le into XML.

ˆ v oid _gdsl_bin tree_dump (const _gdsl_bin tree_t T, const _-

gdsl_bin tree_write_func_t WRITE_F, FILE � OUTPUT_FILE,

v oid � USER_D A T A)

Dump the internal structur e of a low-level binary tr e e to a �le.

4.1.1 T yp edef Do cumen tation

4.1.1.1 t yp edef struct _gdsl_bin tree � _gdsl_bin tree_t

GDSL lo w-lev el binary tree t yp e.

This t yp e is v olun tary opaque. V ariables of this kind could'n t b e directly used,

but b y the functions of this mo dule.

De�nition at line 54 of �le _gdsl_bin tree.h.

4.1.1.2 t yp edef in t( � _gdsl_bin tree_map_func_t)(const

_gdsl_bin tree_t TREE, v oid � USER_D A T A)

GDSL lo w-lev el binary tree map function t yp e.

P arameters:

TREE The lo w-lev el binary tree to map.

USER_D A T A The user datas to pass to this function.

Returns:

GDSL_MAP_STOP if the mapping m ust b e stopp ed.

GDSL_MAP_CONT if the mapping m ust b e con tin ued.

De�nition at line 63 of �le _gdsl_bin tree.h.

4.1.1.3 t yp edef v oid( � _gdsl_bin tree_write_func_t)(const

_gdsl_bin tree_t TREE, FILE � OUTPUT_FILE, v oid

� USER_D A T A)

GDSL lo w-lev el binary tree write function t yp e.

P arameters:

TREE The lo w-lev el binary tree to write.

OUTPUT_FILE The �le where to write TREE.

USER_D A T A The user datas to pass to this function.

De�nition at line 73 of �le _gdsl_bin tree.h.
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4.1 Lo w lev el binary tree manipulation mo dule 11

4.1.2 F unction Do cumen tation

4.1.2.1 _gdsl_bin tree_t _gdsl_bin tree_allo c (const

gdsl_elemen t_t E , const _gdsl_bin tree_t LEFT , const

_gdsl_bin tree_t RIGHT )

Create a new lo w-lev el binary tree.

Allo cate a new lo w-lev el binary tree data structure. Its ro ot con ten t is set to E

and its left son (resp. righ t) is set to LEFT (resp. RIGHT).

Note:

Complexit y: O( 1 )

Precondition:

nothing.

P arameters:

E The ro ot con ten t of the new lo w-lev el binary tree to create.

LEFT The left sub-tree of the new lo w-lev el binary tree to create.

RIGHT The righ t sub-tree of the new lo w-lev el binary tree to create.

Returns:

the newly allo cated lo w-lev el binary tree in case of success.

NULL in case of insu�cien t memory .

See also:

_gdsl_bin tree_free() (p. 11)

4.1.2.2 v oid _gdsl_bin tree_free (_gdsl_bin tree_t T , const

gdsl_free_func_t FREE_F )

Destro y a lo w-lev el binary tree.

Flush and destro y the lo w-lev el binary tree T. If FREE_F != NULL, FREE_F

function is used to deallo cate eac h T's elemen t. Otherwise nothing is done with

T's elemen ts.

Note:

Complexit y: O( j T j )

Precondition:

nothing.

P arameters:

T The lo w-lev el binary tree to destro y .

FREE_F The function used to deallo cate T's no des con ten ts.

See also:

_gdsl_bin tree_allo c() (p. 11)
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12 gdsl Mo dule Do cumen tation

4.1.2.3 _gdsl_bin tree_t _gdsl_bin tree_cop y (const

_gdsl_bin tree_t T , const gdsl_cop y_func_t COPY_F )

Cop y a lo w-lev el binary tree.

Create and return a cop y of the lo w-lev el binary tree T using COPY_F on eac h

T's elemen t to cop y them.

Note:

Complexit y: O( j T j )

Precondition:

COPY_F != NULL

P arameters:

T The lo w-lev el binary tree to cop y .

COPY_F The function used to cop y T's no des con ten ts.

Returns:

a cop y of T in case of success.

NULL if _gdsl_bin tree_is_empt y (T) == TR UE or in case of insu�cien t

memory .

See also:

_gdsl_bin tree_allo c() (p. 11)

_gdsl_bin tree_free() (p. 11)

_gdsl_bin tree_is_empt y() (p. 12)

4.1.2.4 b o ol _gdsl_bin tree_is_empt y (const _gdsl_bin tree_t T )

Chec k if a lo w-lev el binary tree is empt y .

Note:

Complexit y: O( 1 )

Precondition:

nothing.

P arameters:

T The lo w-lev el binary tree to c hec k.

Returns:

TR UE if the lo w-lev el binary tree T is empt y .

F ALSE if the lo w-lev el binary tree T is not empt y .

See also:

_gdsl_bin tree_is_leaf() (p. 13)

_gdsl_bin tree_is_ro ot() (p. 13)
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4.1 Lo w lev el binary tree manipulation mo dule 13

4.1.2.5 b o ol _gdsl_bin tree_is_leaf (const _gdsl_bin tree_t T )

Chec k if a lo w-lev el binary tree is reduced to a leaf.

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a non-empt y _gdsl_bin tree_t.

P arameters:

T The lo w-lev el binary tree to c hec k.

Returns:

TR UE if the lo w-lev el binary tree T is a leaf.

F ALSE if the lo w-lev el binary tree T is not a leaf.

See also:

_gdsl_bin tree_is_empt y() (p. 12)

_gdsl_bin tree_is_ro ot() (p. 13)

4.1.2.6 b o ol _gdsl_bin tree_is_ro ot (const _gdsl_bin tree_t T )

Chec k if a lo w-lev el binary tree is a ro ot.

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a non-empt y _gdsl_bin tree_t.

P arameters:

T The lo w-lev el binary tree to c hec k.

Returns:

TR UE if the lo w-lev el binary tree T is a ro ot.

F ALSE if the lo w-lev el binary tree T is not a ro ot.

See also:

_gdsl_bin tree_is_empt y() (p. 12)

_gdsl_bin tree_is_leaf() (p. 13)

4.1.2.7 gdsl_elemen t_t _gdsl_bin tree_get_con ten t (const

_gdsl_bin tree_t T )

Get the ro ot con ten t of a lo w-lev el binary tree.
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14 gdsl Mo dule Do cumen tation

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a non-empt y _gdsl_bin tree_t.

P arameters:

T The lo w-lev el binary tree to use.

Returns:

the ro ot's con ten t of the lo w-lev el binary tree T.

See also:

_gdsl_bin tree_set_con ten t() (p. 17)

4.1.2.8 _gdsl_bin tree_t _gdsl_bin tree_get_paren t (const

_gdsl_bin tree_t T )

Get the paren t tree of a lo w-lev el binary tree.

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a non-empt y _gdsl_bin tree_t.

P arameters:

T The lo w-lev el binary tree to use.

Returns:

the paren t of the lo w-lev el binary tree T if T isn't a ro ot.

NULL if the lo w-lev el binary tree T is a ro ot (ie. T has no paren t).

See also:

_gdsl_bin tree_is_ro ot() (p. 13)

_gdsl_bin tree_set_paren t() (p. 18)

4.1.2.9 _gdsl_bin tree_t _gdsl_bin tree_get_left (const

_gdsl_bin tree_t T )

Get the left sub-tree of a lo w-lev el binary tree.

Return the left subtree of the lo w-lev el binary tree T (noted l(T)).

Note:

Complexit y: O( 1 )
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4.1 Lo w lev el binary tree manipulation mo dule 15

Precondition:

T m ust b e a non-empt y _gdsl_bin tree_t.

P arameters:

T The lo w-lev el binary tree to use.

Returns:

the left sub-tree of the lo w-lev el binary tree T if T has a left sub-tree.

NULL if the lo w-lev el binary tree T has no left sub-tree.

See also:

_gdsl_bin tree_get_righ t() (p. 15)

_gdsl_bin tree_set_left() (p. 18)

_gdsl_bin tree_set_righ t() (p. 18)

4.1.2.10 _gdsl_bin tree_t _gdsl_bin tree_get_righ t (const

_gdsl_bin tree_t T )

Get the righ t sub-tree of a lo w-lev el binary tree.

Return the righ t subtree of the lo w-lev el binary tree T (noted r(T)).

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a non-empt y _gdsl_bin tree_t

P arameters:

T The lo w-lev el binary tree to use.

Returns:

the righ t sub-tree of the lo w-lev el binary tree T if T has a righ t sub-tree.

NULL if the lo w-lev el binary tree T has no righ t sub-tree.

See also:

_gdsl_bin tree_get_left() (p. 14)

_gdsl_bin tree_set_left() (p. 18)

_gdsl_bin tree_set_righ t() (p. 18)

4.1.2.11 _gdsl_bin tree_t � _gdsl_bin tree_get_left_ref (const

_gdsl_bin tree_t T )

Get the left sub-tree reference of a lo w-lev el binary tree.

Note:

Complexit y: O( 1 )
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16 gdsl Mo dule Do cumen tation

Precondition:

T m ust b e a non-empt y _gdsl_bin tree_t.

P arameters:

T The lo w-lev el binary tree to use.

Returns:

the left sub-tree reference of the lo w-lev el binary tree T.

See also:

_gdsl_bin tree_get_righ t_ref() (p. 16)

4.1.2.12 _gdsl_bin tree_t � _gdsl_bin tree_get_righ t_ref (const

_gdsl_bin tree_t T )

Get the righ t sub-tree reference of a lo w-lev el binary tree.

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a non-empt y _gdsl_bin tree_t.

P arameters:

T The lo w-lev el binary tree to use.

Returns:

the righ t sub-tree reference of the lo w-lev el binary tree T.

See also:

_gdsl_bin tree_get_left_ref() (p. 15)

4.1.2.13 ulong _gdsl_bin tree_get_heigh t (const _gdsl_bin tree_t

T )

Get the heigh t of a lo w-lev el binary tree.

Compute the heigh t of the lo w-lev el binary tree T (noted h(T)).

Note:

Complexit y: O( j T j )

Precondition:

nothing.

P arameters:

T The lo w-lev el binary tree to use.
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4.1 Lo w lev el binary tree manipulation mo dule 17

Returns:

the heigh t of T.

See also:

_gdsl_bin tree_get_size() (p. 17)

4.1.2.14 ulong _gdsl_bin tree_get_size (const _gdsl_bin tree_t

T )

Get the size of a lo w-lev el binary tree.

Note:

Complexit y: O( j T j )

Precondition:

nothing.

P arameters:

T The lo w-lev el binary tree to use.

Returns:

the n um b er of elemen ts of T (noted j T j ).

See also:

_gdsl_bin tree_get_heigh t() (p. 16)

4.1.2.15 v oid _gdsl_bin tree_set_con ten t (_gdsl_bin tree_t T ,

const gdsl_elemen t_t E )

Set the ro ot elemen t of a lo w-lev el binary tree.

Mo dify the ro ot elemen t of the lo w-lev el binary tree T to E.

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a non-empt y _gdsl_bin tree_t.

P arameters:

T The lo w-lev el binary tree to mo dify .

E The new T's ro ot con ten t.

See also:

_gdsl_bin tree_get_con ten t (p. 13)
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18 gdsl Mo dule Do cumen tation

4.1.2.16 v oid _gdsl_bin tree_set_paren t (_gdsl_bin tree_t T ,

const _gdsl_bin tree_t P )

Set the paren t tree of a lo w-lev el binary tree.

Mo dify the paren t of the lo w-lev el binary tree T to P .

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a non-empt y _gdsl_bin tree_t.

P arameters:

T The lo w-lev el binary tree to mo dify .

P The new T's paren t.

See also:

_gdsl_bin tree_get_paren t() (p. 14)

4.1.2.17 v oid _gdsl_bin tree_set_left (_gdsl_bin tree_t T , const

_gdsl_bin tree_t L )

Set left sub-tree of a lo w-lev el binary tree.

Mo dify the left sub-tree of the lo w-lev el binary tree T to L.

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a non-empt y _gdsl_bin tree_t.

P arameters:

T The lo w-lev el binary tree to mo dify .

L The new T's left sub-tree.

See also:

_gdsl_bin tree_set_righ t() (p. 18)

_gdsl_bin tree_get_left() (p. 14)

_gdsl_bin tree_get_righ t() (p. 15)

4.1.2.18 v oid _gdsl_bin tree_set_righ t (_gdsl_bin tree_t T , const

_gdsl_bin tree_t R )

Set righ t sub-tree of a lo w-lev el binary tree.

Mo dify the righ t sub-tree of the lo w-lev el binary tree T to R.
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4.1 Lo w lev el binary tree manipulation mo dule 19

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a non-empt y _gdsl_bin tree_t.

P arameters:

T The lo w-lev el binary tree to mo dify .

R The new T's righ t sub-tree.

See also:

_gdsl_bin tree_set_left() (p. 18)

_gdsl_bin tree_get_left() (p. 14)

_gdsl_bin tree_get_righ t() (p. 15)

4.1.2.19 _gdsl_bin tree_t _gdsl_bin tree_rotate_left

(_gdsl_bin tree_t � T )

Left rotate a lo w-lev el binary tree.

Do a left rotation of the lo w-lev el binary tree T.

Note:

Complexit y: O( 1 )

Precondition:

T & r(T) m ust b e non-empt y _gdsl_bin tree_t.

P arameters:

T The lo w-lev el binary tree to rotate.

Returns:

the mo di�ed T left-rotated.

See also:

_gdsl_bin tree_rotate_righ t() (p. 19)

_gdsl_bin tree_rotate_left_righ t() (p. 20)

_gdsl_bin tree_rotate_righ t_left() (p. 20)

4.1.2.20 _gdsl_bin tree_t _gdsl_bin tree_rotate_righ t

(_gdsl_bin tree_t � T )

Righ t rotate a lo w-lev el binary tree.

Do a righ t rotation of the lo w-lev el binary tree T.

Note:

Complexit y: O( 1 )
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20 gdsl Mo dule Do cumen tation

Precondition:

T & l(T) m ust b e non-empt y _gdsl_bin tree_t.

P arameters:

T The lo w-lev el binary tree to rotate.

Returns:

the mo di�ed T righ t-rotated.

See also:

_gdsl_bin tree_rotate_left() (p. 19)

_gdsl_bin tree_rotate_left_righ t() (p. 20)

_gdsl_bin tree_rotate_righ t_left() (p. 20)

4.1.2.21 _gdsl_bin tree_t _gdsl_bin tree_rotate_left_righ t

(_gdsl_bin tree_t � T )

Left-righ t rotate a lo w-lev el binary tree.

Do a double left-righ t rotation of the lo w-lev el binary tree T.

Note:

Complexit y: O( 1 )

Precondition:

T & l(T) & r(l(T)) m ust b e non-empt y _gdsl_bin tree_t.

P arameters:

T The lo w-lev el binary tree to rotate.

Returns:

the mo di�ed T left-righ t-rotated.

See also:

_gdsl_bin tree_rotate_left() (p. 19)

_gdsl_bin tree_rotate_righ t() (p. 19)

_gdsl_bin tree_rotate_righ t_left() (p. 20)

4.1.2.22 _gdsl_bin tree_t _gdsl_bin tree_rotate_righ t_left

(_gdsl_bin tree_t � T )

Righ t-left rotate a lo w-lev el binary tree.

Do a double righ t-left rotation of the lo w-lev el binary tree T.

Note:

Complexit y: O( 1 )
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Precondition:

T & r(T) & l(r(T)) m ust b e non-empt y _gdsl_bin tree_t.

P arameters:

T The lo w-lev el binary tree to rotate.

Returns:

the mo di�ed T righ t-left-rotated.

See also:

_gdsl_bin tree_rotate_left() (p. 19)

_gdsl_bin tree_rotate_righ t() (p. 19)

_gdsl_bin tree_rotate_left_righ t() (p. 20)

4.1.2.23 _gdsl_bin tree_t _gdsl_bin tree_map_pre�x (const

_gdsl_bin tree_t T , const _gdsl_bin tree_map_func_t

MAP_F , v oid � USER_D A T A )

P arse a lo w-lev el binary tree in pre�xed order.

P arse all no des of the lo w-lev el binary tree T in pre�xed order. The MAP_F

function is called on eac h no de with the USER_D A T A argumen t. If MAP_-

F returns GDSL_MAP_STOP , then _gdsl_bin tree_map_pre�x() (p. 21)

stops and returns its last examinated no de.

Note:

Complexit y: O( j T j )

Precondition:

MAP_F != NULL

P arameters:

T The lo w-lev el binary tree to map.

MAP_F The map function.

USER_D A T A User's datas.

Returns:

the �rst no de for whic h MAP_F returns GDSL_MAP_STOP .

NULL when the parsing is done.

See also:

_gdsl_bin tree_map_in�x() (p. 22)

_gdsl_bin tree_map_p ost�x() (p. 22)
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4.1.2.24 _gdsl_bin tree_t _gdsl_bin tree_map_in�x (const

_gdsl_bin tree_t T , const _gdsl_bin tree_map_func_t

MAP_F , v oid � USER_D A T A )

P arse a lo w-lev el binary tree in in�xed order.

P arse all no des of the lo w-lev el binary tree T in in�xed order. The MAP_F

function is called on eac h no de with the USER_D A T A argumen t. If MAP_F re-

turns GDSL_MAP_STOP , then _gdsl_bin tree_map_in�x() (p. 22) stops

and returns its last examinated no de.

Note:

Complexit y: O( j T j )

Precondition:

MAP_F != NULL

P arameters:

T The lo w-lev el binary tree to map.

MAP_F The map function.

USER_D A T A User's datas.

Returns:

the �rst no de for whic h MAP_F returns GDSL_MAP_STOP .

NULL when the parsing is done.

See also:

_gdsl_bin tree_map_pre�x() (p. 21)

_gdsl_bin tree_map_p ost�x() (p. 22)

4.1.2.25 _gdsl_bin tree_t _gdsl_bin tree_map_p ost�x (const

_gdsl_bin tree_t T , const _gdsl_bin tree_map_func_t

MAP_F , v oid � USER_D A T A )

P arse a lo w-lev el binary tree in p ost�xed order.

P arse all no des of the lo w-lev el binary tree T in p ost�xed order. The MAP_F

function is called on eac h no de with the USER_D A T A argumen t. If MAP_-

F returns GDSL_MAP_STOP , then _gdsl_bin tree_map_p ost�x() (p. 22)

stops and returns its last examinated no de.

Note:

Complexit y: O( j T j )

Precondition:

MAP_F != NULL

P arameters:

T The lo w-lev el binary tree to map.
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MAP_F The map function.

USER_D A T A User's datas.

Returns:

the �rst no de for whic h MAP_F returns GDSL_MAP_STOP .

NULL when the parsing is done.

See also:

_gdsl_bin tree_map_pre�x() (p. 21)

_gdsl_bin tree_map_in�x() (p. 22)

4.1.2.26 v oid _gdsl_bin tree_write (const _gdsl_bin tree_t T ,

const _gdsl_bin tree_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

W rite the con ten t of all no des of a lo w-lev el binary tree to a �le.

W rite the no des con ten ts of the lo w-lev el binary tree T to OUTPUT_FILE, us-

ing WRITE_F function. A dditionnal USER_D A T A argumen t could b e passed

to WRITE_F.

Note:

Complexit y: O( j T j )

Precondition:

WRITE_F != NULL & OUTPUT_FILE != NULL

P arameters:

T The lo w-lev el binary tree to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write T's no des.

USER_D A T A User's datas passed to WRITE_F.

See also:

_gdsl_bin tree_write_xml() (p. 23)

_gdsl_bin tree_dump() (p. 24)

4.1.2.27 v oid _gdsl_bin tree_write_xml (const _gdsl_bin tree_t

T , const _gdsl_bin tree_write_func_t WRITE_F , FILE

� OUTPUT_FILE , v oid � USER_D A T A )

W rite the con ten t of a lo w-lev el binary tree to a �le in to XML.

W rite the no des con ten ts of the lo w-lev el binary tree T to OUTPUT_FILE, in to

XML language. If WRITE_F != NULL, then uses WRITE_F function to write

T's no des con ten t to OUTPUT_FILE. A dditionnal USER_D A T A argumen t

could b e passed to WRITE_F.
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Note:

Complexit y: O( j T j )

Precondition:

OUTPUT_FILE != NULL

P arameters:

T The lo w-lev el binary tree to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write T's no des.

USER_D A T A User's datas passed to WRITE_F.

See also:

_gdsl_bin tree_write() (p. 23)

_gdsl_bin tree_dump() (p. 24)

4.1.2.28 v oid _gdsl_bin tree_dump (const _gdsl_bin tree_t T ,

const _gdsl_bin tree_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

Dump the in ternal structure of a lo w-lev el binary tree to a �le.

Dump the structure of the lo w-lev el binary tree T to OUTPUT_FILE. If

WRITE_F != NULL, then use WRITE_F function to write T's no des con ten ts

to OUTPUT_FILE. A dditionnal USER_D A T A argumen t could b e passed to

WRITE_F.

Note:

Complexit y: O( j T j )

Precondition:

OUTPUT_FILE != NULL

P arameters:

T The lo w-lev el binary tree to dump.

WRITE_F The write function.

OUTPUT_FILE The �le where to write T's no des.

USER_D A T A User's datas passed to WRITE_F.

See also:

_gdsl_bin tree_write() (p. 23)

_gdsl_bin tree_write_xml() (p. 23)
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4.2 Lo w-lev el binary searc h tree manipulation

mo dule

T yp edefs

ˆ t yp edef _gdsl_bin tree_t _gdsl_bstree_t

GDSL low-level binary se ar ch tr e e typ e.

ˆ t yp edef in t( � _gdsl_bstree_map_func_t )( _gdsl_bstree_t

TREE, v oid � USER_D A T A)

GDSL low-level binary se ar ch tr e e map function typ e.

ˆ t yp edef v oid( � _gdsl_bstree_write_func_t )( _gdsl_bstree_t

TREE, FILE � OUTPUT_FILE, v oid � USER_D A T A)

GDSL low-level binary se ar ch tr e e write function typ e.

F unctions

ˆ _gdsl_bstree_t _gdsl_bstree_allo c (const gdsl_elemen t_t E)

Cr e ate a new low-level binary se ar ch tr e e.

ˆ v oid _gdsl_bstree_free ( _gdsl_bstree_t T, const gdsl_free_-

func_t FREE_F)

Destr oy a low-level binary se ar ch tr e e.

ˆ _gdsl_bstree_t _gdsl_bstree_cop y (const _gdsl_bstree_t T,

const gdsl_cop y_func_t COPY_F)

Copy a low-level binary se ar ch tr e e.

ˆ b o ol _gdsl_bstree_is_empt y (const _gdsl_bstree_t T)

Che ck if a low-level binary se ar ch tr e e is empty.

ˆ b o ol _gdsl_bstree_is_leaf (const _gdsl_bstree_t T)

Che ck if a low-level binary se ar ch tr e e is r e duc e d to a le af.

ˆ gdsl_elemen t_t _gdsl_bstree_get_con ten t (const _gdsl_-

bstree_t T)

Get the r o ot c ontent of a low-level binary se ar ch tr e e.

ˆ b o ol _gdsl_bstree_is_ro ot (const _gdsl_bstree_t T)

Che ck if a low-level binary se ar ch tr e e is a r o ot.

ˆ _gdsl_bstree_t _gdsl_bstree_get_paren t (const _gdsl_-

bstree_t T)

Get the p ar ent tr e e of a low-level binary se ar ch tr e e.
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ˆ _gdsl_bstree_t _gdsl_bstree_get_left (const _gdsl_bstree_t

T)

Get the left sub-tr e e of a low-level binary se ar ch tr e e.

ˆ _gdsl_bstree_t _gdsl_bstree_get_righ t (const _gdsl_-

bstree_t T)

Get the right sub-tr e e of a low-level binary se ar ch tr e e.

ˆ ulong _gdsl_bstree_get_size (const _gdsl_bstree_t T)

Get the size of a low-level binary se ar ch tr e e.

ˆ ulong _gdsl_bstree_get_heigh t (const _gdsl_bstree_t T)

Get the height of a low-level binary se ar ch tr e e.

ˆ _gdsl_bstree_t _gdsl_bstree_insert ( _gdsl_bstree_t � T,

const gdsl_compare_func_t COMP_F, const gdsl_elemen t_t

V ALUE, in t � RESUL T)

Insert an element into a low-level binary se ar ch tr e e if it's not found or r eturn

it.

ˆ gdsl_elemen t_t _gdsl_bstree_remo v e ( _gdsl_bstree_t � T,

const gdsl_compare_func_t COMP_F, const gdsl_elemen t_t

V ALUE)

R emove an element fr om a low-level binary se ar ch tr e e.

ˆ _gdsl_bstree_t _gdsl_bstree_searc h (const _gdsl_bstree_t

T, const gdsl_compare_func_t COMP_F, const gdsl_elemen t_t

V ALUE)

Se ar ch for a p articular element into a low-level binary se ar ch tr e e.

ˆ _gdsl_bstree_t _gdsl_bstree_searc h_next (const _gdsl_-

bstree_t T, const gdsl_compare_func_t COMP_F, const gdsl_-

elemen t_t V ALUE)

Se ar ch for the next element of a p articular element into a low-level binary

se ar ch tr e e, ac c or ding to the binary se ar ch tr e e or der.

ˆ _gdsl_bstree_t _gdsl_bstree_map_pre�x (const _gdsl_-

bstree_t T, const _gdsl_bstree_map_func_t MAP_F, v oid

� USER_D A T A)

Parse a low-level binary se ar ch tr e e in pr e�xe d or der.

ˆ _gdsl_bstree_t _gdsl_bstree_map_in�x (const _gdsl_-

bstree_t T, const _gdsl_bstree_map_func_t MAP_F, v oid

� USER_D A T A)

Parse a low-level binary se ar ch tr e e in in�xe d or der.
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ˆ _gdsl_bstree_t _gdsl_bstree_map_p ost�x (const _gdsl_-

bstree_t T, const _gdsl_bstree_map_func_t MAP_F, v oid

� USER_D A T A)

Parse a low-level binary se ar ch tr e e in p ost�xe d or der.

ˆ v oid _gdsl_bstree_write (const _gdsl_bstree_t T, const _-

gdsl_bstree_write_func_t WRITE_F, FILE � OUTPUT_FILE,

v oid � USER_D A T A)

W rite the c ontent of al l no des of a low-level binary se ar ch tr e e to a �le.

ˆ v oid _gdsl_bstree_write_xml (const _gdsl_bstree_t T, const

_gdsl_bstree_write_func_t WRITE_F, FILE � OUTPUT_FILE,

v oid � USER_D A T A)

W rite the c ontent of a low-level binary se ar ch tr e e to a �le into XML.

ˆ v oid _gdsl_bstree_dump (const _gdsl_bstree_t T, const _-

gdsl_bstree_write_func_t WRITE_F, FILE � OUTPUT_FILE,

v oid � USER_D A T A)

Dump the internal structur e of a low-level binary se ar ch tr e e to a �le.

4.2.1 T yp edef Do cumen tation

4.2.1.1 t yp edef _gdsl_bin tree_t _gdsl_bstree_t

GDSL lo w-lev el binary searc h tree t yp e.

This t yp e is v olun tary opaque. V ariables of this kind could'n t b e directly used,

but b y the functions of this mo dule.

De�nition at line 52 of �le _gdsl_bstree.h.

4.2.1.2 t yp edef in t( � _gdsl_bstree_map_func_t)(_gdsl_bstree_t

TREE, v oid � USER_D A T A)

GDSL lo w-lev el binary searc h tree map function t yp e.

P arameters:

TREE The lo w-lev el binary searc h tree to map.

USER_D A T A The user datas to pass to this function.

Returns:

GDSL_MAP_STOP if the mapping m ust b e stopp ed.

GDSL_MAP_CONT if the mapping m ust b e con tin ued.

De�nition at line 61 of �le _gdsl_bstree.h.
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4.2.1.3 t yp edef v oid( � _gdsl_bstree_write_func_t)(_-

gdsl_bstree_t TREE, FILE � OUTPUT_FILE, v oid

� USER_D A T A)

GDSL lo w-lev el binary searc h tree write function t yp e.

P arameters:

TREE The lo w-lev el binary searc h tree to write.

OUTPUT_FILE The �le where to write TREE.

USER_D A T A The user datas to pass to this function.

De�nition at line 71 of �le _gdsl_bstree.h.

4.2.2 F unction Do cumen tation

4.2.2.1 _gdsl_bstree_t _gdsl_bstree_allo c (const

gdsl_elemen t_t E )

Create a new lo w-lev el binary searc h tree.

Allo cate a new lo w-lev el binary searc h tree data structure. Its ro ot con ten t is

sets to E and its left and righ t sons are set to NULL.

Note:

Complexit y: O( 1 )

Precondition:

nothing.

P arameters:

E The ro ot con ten t of the new lo w-lev el binary searc h tree to create.

Returns:

the newly allo cated lo w-lev el binary searc h tree in case of success.

NULL in case of insu�cien t memory .

See also:

_gdsl_bstree_free() (p. 28)

4.2.2.2 v oid _gdsl_bstree_free (_gdsl_bstree_t T , const

gdsl_free_func_t FREE_F )

Destro y a lo w-lev el binary searc h tree.

Flush and destro y the lo w-lev el binary searc h tree T. If FREE_F != NULL,

FREE_F function is used to deallo cate eac h T's elemen t. Otherwise nothing is

done with T's elemen ts.
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Note:

Complexit y: O( j T j )

Precondition:

nothing.

P arameters:

T The lo w-lev el binary searc h tree to destro y .

FREE_F The function used to deallo cate T's no des con ten ts.

See also:

_gdsl_bstree_allo c() (p. 28)

4.2.2.3 _gdsl_bstree_t _gdsl_bstree_cop y (const

_gdsl_bstree_t T , const gdsl_cop y_func_t COPY_F )

Cop y a lo w-lev el binary searc h tree.

Create and return a cop y of the lo w-lev el binary searc h tree T using COPY_F

on eac h T's elemen t to cop y them.

Note:

Complexit y: O( j T j )

Precondition:

COPY_F != NULL.

P arameters:

T The lo w-lev el binary searc h tree to cop y .

COPY_F The function used to cop y T's no des con ten ts.

Returns:

a cop y of T in case of success.

NULL if _gdsl_bstree_is_empt y (T) == TR UE or in case of insu�cien t

memory .

See also:

_gdsl_bstree_allo c() (p. 28)

_gdsl_bstree_free() (p. 28)

_gdsl_bstree_is_empt y() (p. 29)

4.2.2.4 b o ol _gdsl_bstree_is_empt y (const _gdsl_bstree_t T )

Chec k if a lo w-lev el binary searc h tree is empt y .

Note:

Complexit y: O( 1 )
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Precondition:

nothing.

P arameters:

T The lo w-lev el binary searc h tree to c hec k.

Returns:

TR UE if the lo w-lev el binary searc h tree T is empt y .

F ALSE if the lo w-lev el binary searc h tree T is not empt y .

See also:

_gdsl_bstree_is_leaf() (p. 30)

_gdsl_bstree_is_ro ot() (p. 31)

4.2.2.5 b o ol _gdsl_bstree_is_leaf (const _gdsl_bstree_t T )

Chec k if a lo w-lev el binary searc h tree is reduced to a leaf.

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a non-empt y _gdsl_bstree_t.

P arameters:

T The lo w-lev el binary searc h tree to c hec k.

Returns:

TR UE if the lo w-lev el binary searc h tree T is a leaf.

F ALSE if the lo w-lev el binary searc h tree T is not a leaf.

See also:

_gdsl_bstree_is_empt y() (p. 29)

_gdsl_bstree_is_ro ot() (p. 31)

4.2.2.6 gdsl_elemen t_t _gdsl_bstree_get_con ten t (const

_gdsl_bstree_t T )

Get the ro ot con ten t of a lo w-lev el binary searc h tree.

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a non-empt y _gdsl_bstree_t.
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P arameters:

T The lo w-lev el binary searc h tree to use.

Returns:

the ro ot's con ten t of the lo w-lev el binary searc h tree T.

4.2.2.7 b o ol _gdsl_bstree_is_ro ot (const _gdsl_bstree_t T )

Chec k if a lo w-lev el binary searc h tree is a ro ot.

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a non-empt y _gdsl_bstree_t.

P arameters:

T The lo w-lev el binary searc h tree to c hec k.

Returns:

TR UE if the lo w-lev el binary searc h tree T is a ro ot.

F ALSE if the lo w-lev el binary searc h tree T is not a ro ot.

See also:

_gdsl_bstree_is_empt y() (p. 29)

_gdsl_bstree_is_leaf() (p. 30)

4.2.2.8 _gdsl_bstree_t _gdsl_bstree_get_paren t (const

_gdsl_bstree_t T )

Get the paren t tree of a lo w-lev el binary searc h tree.

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a non-empt y _gdsl_bstree_t.

P arameters:

T The lo w-lev el binary searc h tree to use.

Returns:

the paren t of the lo w-lev el binary searc h tree T if T isn't a ro ot.

NULL if the lo w-lev el binary searc h tree T is a ro ot (ie. T has no paren t).

See also:

_gdsl_bstree_is_ro ot() (p. 31)
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4.2.2.9 _gdsl_bstree_t _gdsl_bstree_get_left (const

_gdsl_bstree_t T )

Get the left sub-tree of a lo w-lev el binary searc h tree.

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a non-empt y _gdsl_bstree_t.

P arameters:

T The lo w-lev el binary searc h tree to use.

Returns:

the left sub-tree of the lo w-lev el binary searc h tree T if T has a left sub-tree.

NULL if the lo w-lev el binary searc h tree T has no left sub-tree.

See also:

_gdsl_bstree_get_righ t() (p. 32)

4.2.2.10 _gdsl_bstree_t _gdsl_bstree_get_righ t (const

_gdsl_bstree_t T )

Get the righ t sub-tree of a lo w-lev el binary searc h tree.

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a non-empt y _gdsl_bstree_t.

P arameters:

T The lo w-lev el binary searc h tree to use.

Returns:

the righ t sub-tree of the lo w-lev el binary searc h tree T if T has a righ t

sub-tree.

NULL if the lo w-lev el binary searc h tree T has no righ t sub-tree.

See also:

_gdsl_bstree_get_left() (p. 32)
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4.2.2.11 ulong _gdsl_bstree_get_size (const _gdsl_bstree_t T )

Get the size of a lo w-lev el binary searc h tree.

Note:

Complexit y: O( j T j )

Precondition:

nothing.

P arameters:

T The lo w-lev el binary searc h tree to compute the size from.

Returns:

the n um b er of elemen ts of T (noted j T j ).

See also:

_gdsl_bstree_get_heigh t() (p. 33)

4.2.2.12 ulong _gdsl_bstree_get_heigh t (const _gdsl_bstree_t

T )

Get the heigh t of a lo w-lev el binary searc h tree.

Compute the heigh t of the lo w-lev el binary searc h tree T (noted h(T)).

Note:

Complexit y: O( j T j )

Precondition:

nothing.

P arameters:

T The lo w-lev el binary searc h tree to compute the heigh t from.

Returns:

the heigh t of T.

See also:

_gdsl_bstree_get_size() (p. 33)

4.2.2.13 _gdsl_bstree_t _gdsl_bstree_insert (_gdsl_bstree_t

� T , const gdsl_compare_func_t COMP_F , const

gdsl_elemen t_t V ALUE , in t � RESUL T )

Insert an elemen t in to a lo w-lev el binary searc h tree if it's not found or return

it.
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Searc h for the �rst elemen t E equal to V ALUE in to the lo w-lev el binary searc h

tree T, b y using COMP_F function to �nd it. If an elemen t E equal to V ALUE

is found, then it's returned. If no elemen t equal to V ALUE is found, then E is

inserted and its ro ot returned.

Note:

Complexit y: O( h(T) ), where log2( j T j ) < = h(T) < = j T j -1

Precondition:

COMP_F != NULL & RESUL T != NULL.

P arameters:

T The reference of the lo w-lev el binary searc h tree to use.

COMP_F The comparison function to use to compare T's elemen ts with

V ALUE to �nd E.

V ALUE The v alue used to searc h for the elemen t E.

RESUL T The address where the result co de will b e stored.

Returns:

the ro ot con taining E and RESUL T = GDSL_INSER TED if E is inserted.

the ro ot con taining E and RESUL T = GDSL_ERR_DUPLICA TE_-

ENTR Y if E is not inserted.

NULL and RESUL T = GDSL_ERR_MEM_ALLOC in case of failure.

See also:

_gdsl_bstree_searc h() (p. 35)

_gdsl_bstree_remo v e() (p. 34)

4.2.2.14 gdsl_elemen t_t _gdsl_bstree_remo v e (_gdsl_bstree_t

� T , const gdsl_compare_func_t COMP_F , const

gdsl_elemen t_t V ALUE )

Remo v e an elemen t from a lo w-lev el binary searc h tree.

Remo v e from the lo w-lev el binary searc h tree T the �rst founded elemen t E

equal to V ALUE, b y using COMP_F function to compare T's elemen ts. If E is

found, it is remo v ed from T.

Note:

Complexit y: O( h(T) ), where log2( j T j ) < = h(T) < = j T j -1

The resulting T is mo di�ed b y examinating the left sub-tree from the

founded e.

Precondition:

COMP_F != NULL.

P arameters:

T The reference of the lo w-lev el binary searc h tree to mo dify .
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COMP_F The comparison function to use to compare T's elemen ts with

V ALUE to �nd the elemen t e to remo v e.

V ALUE The v alue that m ust b e used b y COMP_F to �nd the elemen t e

to remo v e.

Returns:

the �srt founded elemen t equal to V ALUE in T.

NULL if no elemen t equal to V ALUE is found or if T is empt y .

See also:

_gdsl_bstree_insert() (p. 33)

_gdsl_bstree_searc h() (p. 35)

4.2.2.15 _gdsl_bstree_t _gdsl_bstree_searc h (const

_gdsl_bstree_t T , const gdsl_compare_func_t

COMP_F , const gdsl_elemen t_t V ALUE )

Searc h for a particular elemen t in to a lo w-lev el binary searc h tree.

Searc h the �rst elemen t E equal to V ALUE in the lo w-lev el binary searc h tree

T, b y using COMP_F function to �nd it.

Note:

Complexit y: O( h(T) ), where log2( j T j ) < = h(T) < = j T j -1

Precondition:

COMP_F != NULL.

P arameters:

T The lo w-lev el binary searc h tree to use.

COMP_F The comparison function to use to compare T's elemen ts with

V ALUE to �nd the elemen t E.

V ALUE The v alue that m ust b e used b y COMP_F to �nd the elemen t

E.

Returns:

the ro ot of the tree con taining E if it's found.

NULL if V ALUE is not found in T.

See also:

_gdsl_bstree_insert() (p. 33)

_gdsl_bstree_remo v e() (p. 34)
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4.2.2.16 _gdsl_bstree_t _gdsl_bstree_searc h_next (const

_gdsl_bstree_t T , const gdsl_compare_func_t

COMP_F , const gdsl_elemen t_t V ALUE )

Searc h for the next elemen t of a particular elemen t in to a lo w-lev el binary searc h

tree, according to the binary searc h tree order.

Searc h for an elemen t E in the lo w-lev el binary searc h tree T, b y using COMP_F

function to �nd the �rst elemen t E equal to V ALUE.

Note:

Complexit y: O( h(T) ), where log2( j T j ) < = h(T) < = j T j -1

Precondition:

COMP_F != NULL.

P arameters:

T The lo w-lev el binary searc h tree to use.

COMP_F The comparison function to use to compare T's elemen ts with

V ALUE to �nd the elemen t E.

V ALUE The v alue that m ust b e used b y COMP_F to �nd the elemen t

E.

Returns:

the ro ot of the tree con taining the successor of E if it's found.

NULL if V ALUE is not found in T or if E has no sucessor.

4.2.2.17 _gdsl_bstree_t _gdsl_bstree_map_pre�x (const

_gdsl_bstree_t T , const _gdsl_bstree_map_func_t

MAP_F , v oid � USER_D A T A )

P arse a lo w-lev el binary searc h tree in pre�xed order.

P arse all no des of the lo w-lev el binary searc h tree T in pre�xed order.

The MAP_F function is called on eac h no de with the USER_D A T A argu-

men t. If MAP_F returns GDSL_MAP_STOP , then _gdsl_bstree_map_-

pre�x() (p. 36) stops and returns its last examinated no de.

Note:

Complexit y: O( j T j )

Precondition:

MAP_F != NULL.

P arameters:

T The lo w-lev el binary searc h tree to map.

MAP_F The map function.

USER_D A T A User's datas passed to MAP_F.
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Returns:

the �rst no de for whic h MAP_F returns GDSL_MAP_STOP .

NULL when the parsing is done.

See also:

_gdsl_bstree_map_in�x() (p. 37)

_gdsl_bstree_map_p ost�x() (p. 37)

4.2.2.18 _gdsl_bstree_t _gdsl_bstree_map_in�x (const

_gdsl_bstree_t T , const _gdsl_bstree_map_func_t

MAP_F , v oid � USER_D A T A )

P arse a lo w-lev el binary searc h tree in in�xed order.

P arse all no des of the lo w-lev el binary searc h tree T in in�xed order. The

MAP_F function is called on eac h no de with the USER_D A T A argu-

men t. If MAP_F returns GDSL_MAP_STOP , then _gdsl_bstree_map_-

in�x() (p. 37) stops and returns its last examinated no de.

Note:

Complexit y: O( j T j )

Precondition:

MAP_F != NULL.

P arameters:

T The lo w-lev el binary searc h tree to map.

MAP_F The map function.

USER_D A T A User's datas passed to MAP_F.

Returns:

the �rst no de for whic h MAP_F returns GDSL_MAP_STOP .

NULL when the parsing is done.

See also:

_gdsl_bstree_map_pre�x() (p. 36)

_gdsl_bstree_map_p ost�x() (p. 37)

4.2.2.19 _gdsl_bstree_t _gdsl_bstree_map_p ost�x (const

_gdsl_bstree_t T , const _gdsl_bstree_map_func_t

MAP_F , v oid � USER_D A T A )

P arse a lo w-lev el binary searc h tree in p ost�xed order.

P arse all no des of the lo w-lev el binary searc h tree T in p ost�xed order.

The MAP_F function is called on eac h no de with the USER_D A T A argu-

men t. If MAP_F returns GDSL_MAP_STOP , then _gdsl_bstree_map_-

p ost�x() (p. 37) stops and returns its last examinated no de.
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Note:

Complexit y: O( j T j )

Precondition:

MAP_F != NULL.

P arameters:

T The lo w-lev el binary searc h tree to map.

MAP_F The map function.

USER_D A T A User's datas passed to MAP_F.

Returns:

the �rst no de for whic h MAP_F returns GDSL_MAP_STOP .

NULL when the parsing is done.

See also:

_gdsl_bstree_map_pre�x() (p. 36)

_gdsl_bstree_map_in�x() (p. 37)

4.2.2.20 v oid _gdsl_bstree_write (const _gdsl_bstree_t T ,

const _gdsl_bstree_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

W rite the con ten t of all no des of a lo w-lev el binary searc h tree to a �le.

W rite the no des con ten ts of the lo w-lev el binary searc h tree T to OUTPUT_-

FILE, using WRITE_F function. A dditionnal USER_D A T A argumen t could

b e passed to WRITE_F.

Note:

Complexit y: O( j T j )

Precondition:

WRITE_F != NULL& OUTPUT_FILE != NULL.

P arameters:

T The lo w-lev el binary searc h tree to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write T's no des.

USER_D A T A User's datas passed to WRITE_F.

See also:

_gdsl_bstree_write_xml() (p. 39)

_gdsl_bstree_dump() (p. 39)
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4.2.2.21 v oid _gdsl_bstree_write_xml (const _gdsl_bstree_t T ,

const _gdsl_bstree_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

W rite the con ten t of a lo w-lev el binary searc h tree to a �le in to XML.

W rite the no des con ten ts of the lo w-lev el binary searc h tree T to OUTPUT_-

FILE, in to XML language. If WRITE_F != NULL, then use WRITE_F func-

tion to write T's no des con ten ts to OUTPUT_FILE. A dditionnal USER_D A T A

argumen t could b e passed to WRITE_F.

Note:

Complexit y: O( j T j )

Precondition:

OUTPUT_FILE != NULL.

P arameters:

T The lo w-lev el binary searc h tree to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write T's no des.

USER_D A T A User's datas passed to WRITE_F.

See also:

_gdsl_bstree_write() (p. 38)

_gdsl_bstree_dump() (p. 39)

4.2.2.22 v oid _gdsl_bstree_dump (const _gdsl_bstree_t T ,

const _gdsl_bstree_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

Dump the in ternal structure of a lo w-lev el binary searc h tree to a �le.

Dump the structure of the lo w-lev el binary searc h tree T to OUTPUT_FILE. If

WRITE_F != NULL, then use WRITE_F function to write T's no des con ten t

to OUTPUT_FILE. A dditionnal USER_D A T A argumen t could b e passed to

WRITE_F.

Note:

Complexit y: O( j T j )

Precondition:

OUTPUT_FILE != NULL.

P arameters:

T The lo w-lev el binary searc h tree to dump.

WRITE_F The write function.
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OUTPUT_FILE The �le where to write T's no des.

USER_D A T A User's datas passed to WRITE_F.

See also:

_gdsl_bstree_write() (p. 38)

_gdsl_bstree_write_xml() (p. 39)
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4.3 Lo w-lev el doubly-link ed list manipulation

mo dule

T yp edefs

ˆ t yp edef _gdsl_no de_t _gdsl_list_t

GDSL low-level doubly-linke d list typ e.

F unctions

ˆ _gdsl_list_t _gdsl_list_allo c (const gdsl_elemen t_t E)

Cr e ate a new low-level list.

ˆ v oid _gdsl_list_free ( _gdsl_list_t L, const gdsl_free_func_t

FREE_F)

Destr oy a low-level list.

ˆ b o ol _gdsl_list_is_empt y (const _gdsl_list_t L)

Che ck if a low-level list is empty.

ˆ ulong _gdsl_list_get_size (const _gdsl_list_t L)

Get the size of a low-level list.

ˆ v oid _gdsl_list_link ( _gdsl_list_t L1, _gdsl_list_t L2)

Link two low-level lists to gether.

ˆ v oid _gdsl_list_insert_after ( _gdsl_list_t L, _gdsl_list_t

PREV)

Insert a low-level list after another one.

ˆ v oid _gdsl_list_insert_b efore ( _gdsl_list_t L, _gdsl_list_t

SUCC)

Insert a low-level list b efor e another one.

ˆ v oid _gdsl_list_remo v e ( _gdsl_no de_t NODE)

R emove a no de fr om a low-level list.

ˆ _gdsl_list_t _gdsl_list_searc h ( _gdsl_list_t L, const gdsl_-

compare_func_t COMP_F, v oid � V ALUE)

Se ar ch for a p articular no de in a low-level list.

ˆ _gdsl_list_t _gdsl_list_map_forw ard (const _gdsl_list_t L,

const _gdsl_no de_map_func_t MAP_F, v oid � USER_D A T A)

Parse a low-level list in forwar d or der.
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ˆ _gdsl_list_t _gdsl_list_map_bac kw ard (const _gdsl_list_t L,

const _gdsl_no de_map_func_t MAP_F, v oid � USER_D A T A)

Parse a low-level list in b ackwar d or der.

ˆ v oid _gdsl_list_write (const _gdsl_list_t L, const _gdsl_no de_-

write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_-

D A T A)

W rite al l no des of a low-level list to a �le.

ˆ v oid _gdsl_list_write_xml (const _gdsl_list_t L, const _-

gdsl_no de_write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid

� USER_D A T A)

W rite al l no des of a low-level list to a �le into XML.

ˆ v oid _gdsl_list_dump (const _gdsl_list_t L, const _gdsl_-

no de_write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid

� USER_D A T A)

Dump the internal structur e of a low-level list to a �le.

4.3.1 T yp edef Do cumen tation

4.3.1.1 t yp edef _gdsl_no de_t _gdsl_list_t

GDSL lo w-lev el doubly-link ed list t yp e.

This t yp e is v olun tary opaque. V ariables of this kind could'n t b e directly used,

but b y the functions of this mo dule.

De�nition at line 54 of �le _gdsl_list.h.

4.3.2 F unction Do cumen tation

4.3.2.1 _gdsl_list_t _gdsl_list_allo c (const gdsl_elemen t_t E )

Create a new lo w-lev el list.

Allo cate a new lo w-lev el list data structure whic h ha v e only one no de. The

no de's con ten t is set to E.

Note:

Complexit y: O( 1 )

Precondition:

nothing.

P arameters:

E The con ten t of the �rst no de of the new lo w-lev el list to create.
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Returns:

the newly allo cated lo w-lev el list in case of success.

NULL in case of insu�cien t memory .

See also:

_gdsl_list_free() (p. 43)

4.3.2.2 v oid _gdsl_list_free (_gdsl_list_t L , const

gdsl_free_func_t FREE_F )

Destro y a lo w-lev el list.

Flush and destro y the lo w-lev el list L. If FREE_F != NULL, then the FREE_-

F function is used to deallo cated eac h L's elemen t. Otherwise, nothing is done

with L's elemen ts.

Note:

Complexit y: O( j L j )

Precondition:

nothing.

P arameters:

L The lo w-lev el list to destro y .

FREE_F The function used to deallo cated L's no des con ten ts.

See also:

_gdsl_list_allo c() (p. 42)

4.3.2.3 b o ol _gdsl_list_is_empt y (const _gdsl_list_t L )

Chec k if a lo w-lev el list is empt y .

Note:

Complexit y: O( 1 )

Precondition:

nothing.

P arameters:

L The lo w-lev el list to c hec k.

Returns:

TR UE if the lo w-lev el list L is empt y .

F ALSE if the lo w-lev el list L is not empt y .
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4.3.2.4 ulong _gdsl_list_get_size (const _gdsl_list_t L )

Get the size of a lo w-lev el list.

Note:

Complexit y: O( j L j )

Precondition:

nothing.

P arameters:

L The lo w-lev el list to use.

Returns:

the n um b er of elemen ts of L (noted j L j ).

4.3.2.5 v oid _gdsl_list_link (_gdsl_list_t L1 , _gdsl_list_t L2 )

Link t w o lo w-lev el lists together.

Link the lo w-lev el list L2 after the end of the lo w-lev el list L1. So L1 is b efore

L2.

Note:

Complexit y: O( j L1 j )

Precondition:

L1 & L2 m ust b e non-empt y _gdsl_list_t.

P arameters:

L1 The lo w-lev el list to link b efore L2.

L2 The lo w-lev el list to link after L1.

4.3.2.6 v oid _gdsl_list_insert_after (_gdsl_list_t L ,

_gdsl_list_t PREV )

Insert a lo w-lev el list after another one.

Insert the lo w-lev el list L after the lo w-lev el list PREV.

Note:

Complexit y: O( j L j )

Precondition:

L & PREV m ust b e non-empt y _gdsl_list_t.

P arameters:

L The lo w-lev el list to link after PREV.
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PREV The lo w-lev el list that will b e link ed b efore L.

See also:

_gdsl_list_insert_b efore() (p. 45)

_gdsl_list_remo v e() (p. 45)

4.3.2.7 v oid _gdsl_list_insert_b efore (_gdsl_list_t L ,

_gdsl_list_t SUCC )

Insert a lo w-lev el list b efore another one.

Insert the lo w-lev el list L b efore the lo w-lev el list SUCC.

Note:

Complexit y: O( j L j )

Precondition:

L & SUCC m ust b e non-empt y _gdsl_list_t.

P arameters:

L The lo w-lev el list to link b efore SUCC.

SUCC The lo w-lev el list that will b e link ed after L.

See also:

_gdsl_list_insert_after() (p. 44)

_gdsl_list_remo v e() (p. 45)

4.3.2.8 v oid _gdsl_list_remo v e (_gdsl_no de_t NODE )

Remo v e a no de from a lo w-lev el list.

Unlink the no de NODE from the lo w-lev el list in whic h it is inserted.

Note:

Complexit y: O( 1 )

Precondition:

NODE m ust b e a non-empt y _gdsl_no de_t.

P arameters:

NODE The lo w-lev el no de to unlink from the lo w-lev el list in whic h it's

link ed.

See also:

_gdsl_list_insert_after() (p. 44)

_gdsl_list_insert_b efore() (p. 45)
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4.3.2.9 _gdsl_list_t _gdsl_list_searc h (_gdsl_list_t L , const

gdsl_compare_func_t COMP_F , v oid � V ALUE )

Searc h for a particular no de in a lo w-lev el list.

Researc h an elemen t e in the lo w-lev el list L, b y using COMP_F function to

�nd the �rst elemen t e equal to V ALUE.

Note:

Complexit y: O( j L j )

Precondition:

COMP_F != NULL

P arameters:

L The lo w-lev el list to use

COMP_F The comparison function to use to compare L's elemen ts with

V ALUE to �nd the elemen t e

V ALUE The v alue that m ust b e used b y COMP_F to �nd the elemen t e

Returns:

the sub-list starting b y e if it's found.

NULL if V ALUE is not found in L.

4.3.2.10 _gdsl_list_t _gdsl_list_map_forw ard (const

_gdsl_list_t L , const _gdsl_no de_map_func_t

MAP_F , v oid � USER_D A T A )

P arse a lo w-lev el list in forw ard order.

P arse all no des of the lo w-lev el list L in forw ard order. The MAP_F function

is called on eac h no de with the USER_D A T A argumen t. If MAP_F returns

GDSL_MAP_STOP , then _gdsl_list_map_forw ard() (p. 46) stops and re-

turns its last examinated no de.

Note:

Complexit y: O( j L j )

Precondition:

MAP_F != NULL.

P arameters:

L Th lo w-lev el list to map.

MAP_F The map function.

USER_D A T A User's datas.

Returns:

the �rst no de for whic h MAP_F returns GDSL_MAP_STOP .

NULL when the parsing is done.
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See also:

_gdsl_list_map_bac kw ard() (p. 47)

4.3.2.11 _gdsl_list_t _gdsl_list_map_bac kw ard (const

_gdsl_list_t L , const _gdsl_no de_map_func_t

MAP_F , v oid � USER_D A T A )

P arse a lo w-lev el list in bac kw ard order.

P arse all no des of the lo w-lev el list L in bac kw ard order. The MAP_F function

is called on eac h no de with the USER_D A T A argumen t. If MAP_F returns

GDSL_MAP_STOP , then _gdsl_list_map_bac kw ard() (p. 47) stops and

returns its last examinated no de.

Note:

Complexit y: O( 2 j L j )

Precondition:

L m ust b e a non-empt y _gdsl_list_t & MAP_F != NULL.

P arameters:

L Th lo w-lev el list to map.

MAP_F The map function.

USER_D A T A User's datas.

Returns:

the �rst no de for whic h MAP_F returns GDSL_MAP_STOP .

NULL when the parsing is done.

See also:

_gdsl_list_map_forw ard() (p. 46)

4.3.2.12 v oid _gdsl_list_write (const _gdsl_list_t L , const

_gdsl_no de_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

W rite all no des of a lo w-lev el list to a �le.

W rite the no des of the lo w-lev el list L to OUTPUT_FILE, using WRITE_F

function. A dditionnal USER_D A T A argumen t could b e passed to WRITE_F.

Note:

Complexit y: O( j L j )

Precondition:

WRITE_F != NULL & OUTPUT_FILE != NULL.
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P arameters:

L The lo w-lev el list to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write L's no des.

USER_D A T A User's datas passed to WRITE_F.

See also:

_gdsl_list_write_xml() (p. 48)

_gdsl_list_dump() (p. 48)

4.3.2.13 v oid _gdsl_list_write_xml (const _gdsl_list_t L ,

const _gdsl_no de_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

W rite all no des of a lo w-lev el list to a �le in to XML.

W rite the no des of the lo w-lev el list L to OUTPUT_FILE, in to XML lan-

guage. If WRITE_F != NULL, then uses WRITE_F function to write L's no des

to OUTPUT_FILE. A dditionnal USER_D A T A argumen t could b e passed to

WRITE_F.

Note:

Complexit y: O( j L j )

Precondition:

OUTPUT_FILE != NULL.

P arameters:

L The lo w-lev el list to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write L's no des.

USER_D A T A User's datas passed to WRITE_F.

See also:

_gdsl_list_write() (p. 47)

_gdsl_list_dump() (p. 48)

4.3.2.14 v oid _gdsl_list_dump (const _gdsl_list_t L , const

_gdsl_no de_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

Dump the in ternal structure of a lo w-lev el list to a �le.

Dump the structure of the lo w-lev el list L to OUTPUT_FILE. If WRITE_F !=

NULL, then uses WRITE_F function to write L's no des to OUTPUT_FILE.

A dditionnal USER_D A T A argumen t could b e passed to WRITE_F.
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Note:

Complexit y: O( j L j )

Precondition:

OUTPUT_FILE != NULL.

P arameters:

L The lo w-lev el list to dump.

WRITE_F The write function.

OUTPUT_FILE The �le where to write L's no des.

USER_D A T A User's datas passed to WRITE_F.

See also:

_gdsl_list_write() (p. 47)

_gdsl_list_write_xml() (p. 48)
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4.4 Lo w-lev el doubly-link ed no de manipulation

mo dule

T yp edefs

ˆ t yp edef _gdsl_no de � _gdsl_no de_t

GDSL low-level doubly linke d no de typ e.

ˆ t yp edef in t( � _gdsl_no de_map_func_t )(const _gdsl_no de_t

NODE, v oid � USER_D A T A)

GDSL low-level doubly-linke d no de map function typ e.

ˆ t yp edef v oid( � _gdsl_no de_write_func_t )(const _gdsl_no de_t

NODE, FILE � OUTPUT_FILE, v oid � USER_D A T A)

GDSL low-level doubly-linke d no de write function typ e.

F unctions

ˆ _gdsl_no de_t _gdsl_no de_allo c (v oid)

Cr e ate a new low-level no de.

ˆ gdsl_elemen t_t _gdsl_no de_free ( _gdsl_no de_t NODE)

Destr oy a low-level no de.

ˆ _gdsl_no de_t _gdsl_no de_get_succ (const _gdsl_no de_t

NODE)

Get the suc c essor of a low-level no de.

ˆ _gdsl_no de_t _gdsl_no de_get_pred (const _gdsl_no de_t

NODE)

Get the pr e de c essor of a low-level no de.

ˆ gdsl_elemen t_t _gdsl_no de_get_con ten t (const _gdsl_-

no de_t NODE)

Get the c ontent of a low-level no de.

ˆ v oid _gdsl_no de_set_succ ( _gdsl_no de_t NODE, const _-

gdsl_no de_t SUCC)

Set the suc c essor of a low-level no de.

ˆ v oid _gdsl_no de_set_pred ( _gdsl_no de_t NODE, const _-

gdsl_no de_t PRED)

Set the pr e de c essor of a low-level no de.
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ˆ v oid _gdsl_no de_set_con ten t ( _gdsl_no de_t NODE, const

gdsl_elemen t_t CONTENT)

Set the c ontent of a low-level no de.

ˆ v oid _gdsl_no de_link ( _gdsl_no de_t NODE1, _gdsl_no de_t

NODE2)

Link two low-level no des to gether.

ˆ v oid _gdsl_no de_unlink ( _gdsl_no de_t NODE1, _gdsl_-

no de_t NODE2)

Unlink two low-level no des.

ˆ v oid _gdsl_no de_write (const _gdsl_no de_t NODE, const _-

gdsl_no de_write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid

� USER_D A T A)

W rite a low-level no de to a �le.

ˆ v oid _gdsl_no de_write_xml (const _gdsl_no de_t NODE, const

_gdsl_no de_write_func_t WRITE_F, FILE � OUTPUT_FILE,

v oid � USER_D A T A)

W rite a low-level no de to a �le into XML.

ˆ v oid _gdsl_no de_dump (const _gdsl_no de_t NODE, const _-

gdsl_no de_write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid

� USER_D A T A)

Dump the internal structur e of a low-level no de to a �le.

4.4.1 T yp edef Do cumen tation

4.4.1.1 t yp edef struct _gdsl_no de � _gdsl_no de_t

GDSL lo w-lev el doubly link ed no de t yp e.

This t yp e is v olun tary opaque. V ariables of this kind could'n t b e directly used,

but b y the functions of this mo dule.

De�nition at line 53 of �le _gdsl_no de.h.

4.4.1.2 t yp edef in t( � _gdsl_no de_map_func_t)(const

_gdsl_no de_t NODE, v oid � USER_D A T A)

GDSL lo w-lev el doubly-link ed no de map function t yp e.

P arameters:

NODE The lo w-lev el no de to map.

USER_D A T A The user datas to pass to this function.
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Returns:

GDSL_MAP_STOP if the mapping m ust b e stopp ed.

GDSL_MAP_CONT if the mapping m ust b e con tin ued.

De�nition at line 62 of �le _gdsl_no de.h.

4.4.1.3 t yp edef v oid( � _gdsl_no de_write_func_t)(const

_gdsl_no de_t NODE, FILE � OUTPUT_FILE, v oid

� USER_D A T A)

GDSL lo w-lev el doubly-link ed no de write function t yp e.

P arameters:

TREE The lo w-lev el doubly-link ed no de to write.

OUTPUT_FILE The �le where to write NODE.

USER_D A T A The user datas to pass to this function.

De�nition at line 72 of �le _gdsl_no de.h.

4.4.2 F unction Do cumen tation

4.4.2.1 _gdsl_no de_t _gdsl_no de_allo c (v oid)

Create a new lo w-lev el no de.

Allo cate a new lo w-lev el no de data structure.

Note:

Complexit y: O( 1 )

Precondition:

nothing.

Returns:

the newly allo cated lo w-lev el no de in case of success.

NULL in case of insu�cien t memory .

See also:

_gdsl_no de_free() (p. 52)

4.4.2.2 gdsl_elemen t_t _gdsl_no de_free (_gdsl_no de_t NODE )

Destro y a lo w-lev el no de.

Deallo cate the lo w-lev el no de NODE.

Note:

O( 1 )
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Precondition:

NODE != NULL

Returns:

the con ten t of NODE (without mo di�cation).

See also:

_gdsl_no de_allo c() (p. 52)

4.4.2.3 _gdsl_no de_t _gdsl_no de_get_succ (const

_gdsl_no de_t NODE )

Get the successor of a lo w-lev el no de.

Note:

Complexit y: O( 1 )

Precondition:

NODE != NULL

P arameters:

NODE The lo w-lev el no de whic h w e w an t to get the successor from.

Returns:

the sucessor of the lo w-lev el no de NODE if NODE has a successor.

NULL if the lo w-lev el no de NODE has no successor.

See also:

_gdsl_no de_get_pred() (p. 53)

_gdsl_no de_set_succ() (p. 54)

_gdsl_no de_set_pred() (p. 55)

4.4.2.4 _gdsl_no de_t _gdsl_no de_get_pred (const

_gdsl_no de_t NODE )

Get the predecessor of a lo w-lev el no de.

Note:

Complexit y: O( 1 )

Precondition:

NODE != NULL

P arameters:

NODE The lo w-lev el no de whic h w e w an t to get the predecessor from.

Generated on Th u Jun 22 11:15:30 2006 for gdsl b y Do xygen



54 gdsl Mo dule Do cumen tation

Returns:

the predecessor of the lo w-lev el no de NODE if NODE has a predecessor.

NULL if the lo w-lev el no de NODE has no predecessor.

See also:

_gdsl_no de_get_succ() (p. 53)

_gdsl_no de_set_succ() (p. 54)

_gdsl_no de_set_pred() (p. 55)

4.4.2.5 gdsl_elemen t_t _gdsl_no de_get_con ten t (const

_gdsl_no de_t NODE )

Get the con ten t of a lo w-lev el no de.

Note:

Complexit y: O( 1 )

Precondition:

NODE != NULL

P arameters:

NODE The lo w-lev el no de whic h w e w an t to get the con ten t from.

Returns:

the con ten t of the lo w-lev el no de NODE if NODE has a con ten t.

NULL if the lo w-lev el no de NODE has no con ten t.

See also:

_gdsl_no de_set_con ten t() (p. 55)

4.4.2.6 v oid _gdsl_no de_set_succ (_gdsl_no de_t NODE , const

_gdsl_no de_t SUCC )

Set the successor of a lo w-lev el no de.

Mo di�e the sucessor of the lo w-lev el no de NODE to SUCC.

Note:

Complexit y: O( 1 )

Precondition:

NODE != NULL

P arameters:

NODE The lo w-lev el no de whic h w an t to c hange the successor from.

SUCC The new successor of NODE.

See also:

_gdsl_no de_get_succ() (p. 53)
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4.4.2.7 v oid _gdsl_no de_set_pred (_gdsl_no de_t NODE , const

_gdsl_no de_t PRED )

Set the predecessor of a lo w-lev el no de.

Mo di�e the predecessor of the lo w-lev el no de NODE to PRED.

Note:

Complexit y: O( 1 )

Precondition:

NODE != NULL

P arameters:

NODE The lo w-lev el no de whic h w an t to c hange the predecessor from.

PRED The new predecessor of NODE.

See also:

_gdsl_no de_get_pred() (p. 53)

4.4.2.8 v oid _gdsl_no de_set_con ten t (_gdsl_no de_t NODE ,

const gdsl_elemen t_t CONTENT )

Set the con ten t of a lo w-lev el no de.

Mo di�e the con ten t of the lo w-lev el no de NODE to CONTENT.

Note:

Complexit y: O( 1 )

Precondition:

NODE != NULL

P arameters:

NODE The lo w-lev el no de whic h w an t to c hange the con ten t from.

CONTENT The new con ten t of NODE.

See also:

_gdsl_no de_get_con ten t() (p. 54)

4.4.2.9 v oid _gdsl_no de_link (_gdsl_no de_t NODE1 ,

_gdsl_no de_t NODE2 )

Link t w o lo w-lev el no des together.

Link the t w o lo w-lev el no des NODE1 and NODE2 together. After the link,

NODE1's successor is NODE2 and NODE2's predecessor is NODE1.
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Note:

Complexit y: O( 1 )

Precondition:

NODE1 != NULL & NODE2 != NULL

P arameters:

NODE1 The �rst lo w-lev el no de to link to NODE2.

NODE2 The second lo w-lev el no de to link from NODE1.

See also:

_gdsl_no de_unlink() (p. 56)

4.4.2.10 v oid _gdsl_no de_unlink (_gdsl_no de_t NODE1 ,

_gdsl_no de_t NODE2 )

Unlink t w o lo w-lev el no des.

Unlink the t w o lo w-lev el no des NODE1 and NODE2. After the unlink, NODE1's

successor is NULL and NODE2's predecessor is NULL.

Note:

Complexit y: O( 1 )

Precondition:

NODE1 != NULL & NODE2 != NULL

P arameters:

NODE1 The �rst lo w-lev el no de to unlink from NODE2.

NODE2 The second lo w-lev el no de to unlink from NODE1.

See also:

_gdsl_no de_link() (p. 55)

4.4.2.11 v oid _gdsl_no de_write (const _gdsl_no de_t NODE ,

const _gdsl_no de_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

W rite a lo w-lev el no de to a �le.

W rite the lo w-lev el no de NODE to OUTPUT_FILE, using WRITE_F function.

A dditionnal USER_D A T A argumen t could b e passed to WRITE_F.

Note:

Complexit y: O( 1 )

Precondition:

NODE != NULL & WRITE_F != NULL & OUTPUT_FILE != NULL
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P arameters:

NODE The lo w-lev el no de to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write NODE.

USER_D A T A User's datas passed to WRITE_F.

See also:

_gdsl_no de_write_xml() (p. 57)

_gdsl_no de_dump() (p. 57)

4.4.2.12 v oid _gdsl_no de_write_xml (const _gdsl_no de_t

NODE , const _gdsl_no de_write_func_t WRITE_F ,

FILE � OUTPUT_FILE , v oid � USER_D A T A )

W rite a lo w-lev el no de to a �le in to XML.

W rite the lo w-lev el no de NODE to OUTPUT_FILE, in to XML language.

If WRITE_F != NULL, then uses WRITE_F function to write NODE to

OUTPUT_FILE. A dditionnal USER_D A T A argumen t could b e passed to

WRITE_F.

Note:

Complexit y: O( 1 )

Precondition:

NODE != NULL & OUTPUT_FILE != NULL

P arameters:

NODE The lo w-lev el no de to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write NODE.

USER_D A T A User's datas passed to WRITE_F.

See also:

_gdsl_no de_write() (p. 56)

_gdsl_no de_dump() (p. 57)

4.4.2.13 v oid _gdsl_no de_dump (const _gdsl_no de_t NODE ,

const _gdsl_no de_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

Dump the in ternal structure of a lo w-lev el no de to a �le.

Dump the structure of the lo w-lev el no de NODE to OUTPUT_FILE. If

WRITE_F != NULL, then uses WRITE_F function to write NODE to

OUTPUT_FILE. A dditionnal USER_D A T A argumen t could b e passed to

WRITE_F.
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Note:

Complexit y: O( 1 )

Precondition:

NODE != NULL & OUTPUT_FILE != NULL

P arameters:

NODE The lo w-lev el no de to dump.

WRITE_F The write function.

OUTPUT_FILE The �le where to write NODE.

USER_D A T A User's datas passed to WRITE_F.

See also:

_gdsl_no de_write() (p. 56)

_gdsl_no de_write_xml() (p. 57)
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4.5 Main mo dule

F unctions

ˆ const c har � gdsl_get_v ersion (v oid)

Get GDSL version numb er as a string.

4.5.1 F unction Do cumen tation

4.5.1.1 const c har � gdsl_get_v ersion (v oid)

Get GDSL v ersion n um b er as a string.

Note:

Complexit y: O( 1 )

Precondition:

nothing.

P ostcondition:

the returned string MUST NOT b e deallo cated.

Returns:

the GDSL v ersion n um b er as a string.
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4.6 2D-Arra ys manipulation mo dule

T yp edefs

ˆ t yp edef gdsl_2darra y � gdsl_2darra y_t

GDSL 2D-arr ay typ e.

F unctions

ˆ gdsl_2darra y_t gdsl_2darra y_allo c (const c har � NAME, const

ulong R, const ulong C, const gdsl_allo c_func_t ALLOC_F, const

gdsl_free_func_t FREE_F)

Cr e ate a new 2D-arr ay.

ˆ v oid gdsl_2darra y_free ( gdsl_2darra y_t A)

Destr oy a 2D-arr ay.

ˆ const c har � gdsl_2darra y_get_name (const gdsl_2darra y_t A)

Get the name of a 2D-arr ay.

ˆ ulong gdsl_2darra y_get_ro ws_n um b er (const gdsl_2darra y_t

A)

Get the numb er of r ows of a 2D-arr ay.

ˆ ulong gdsl_2darra y_get_columns_n um b er (const gdsl_-

2darra y_t A)

Get the numb er of c olumns of a 2D-arr ay.

ˆ ulong gdsl_2darra y_get_size (const gdsl_2darra y_t A)

Get the size of a 2D-arr ay.

ˆ gdsl_elemen t_t gdsl_2darra y_get_con ten t (const gdsl_-

2darra y_t A, const ulong R, const ulong C)

Get an element fr om a 2D-arr ay.

ˆ gdsl_2darra y_t gdsl_2darra y_set_name ( gdsl_2darra y_t A,

const c har � NEW_NAME)

Set the name of a 2D-arr ay.

ˆ gdsl_elemen t_t gdsl_2darra y_set_con ten t ( gdsl_2darra y_t A,

const ulong R, const ulong C, v oid � V ALUE)

Mo dify an element in a 2D-arr ay.

ˆ v oid gdsl_2darra y_write (const gdsl_2darra y_t A, const gdsl_-

write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_-

D A T A)
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W rite the c ontent of a 2D-arr ay to a �le.

ˆ v oid gdsl_2darra y_write_xml (const gdsl_2darra y_t A, const

gdsl_write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid

� USER_D A T A)

W rite the c ontent of a 2D arr ay to a �le into XML.

ˆ v oid gdsl_2darra y_dump (const gdsl_2darra y_t A, const gdsl_-

write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_-

D A T A)

Dump the internal structur e of a 2D arr ay to a �le.

4.6.1 T yp edef Do cumen tation

4.6.1.1 t yp edef struct gdsl_2darra y � gdsl_2darra y_t

GDSL 2D-arra y t yp e.

This t yp e is v olun tary opaque. V ariables of this kind could'n t b e directly used,

but b y the functions of this mo dule.

De�nition at line 53 of �le gdsl_2darra y .h.

4.6.2 F unction Do cumen tation

4.6.2.1 gdsl_2darra y_t gdsl_2darra y_allo c (const c har � NAME ,

const ulong R , const ulong C , const gdsl_allo c_func_t

ALLOC_F , const gdsl_free_func_t FREE_F )

Create a new 2D-arra y .

Allo cate a new 2D-arra y data structure with R ro ws and C columns and its name

is set to a cop y of NAME. The functions p oin ters ALLOC_F and FREE_F

could b e used to resp ectiv ely , allo c and free elemen ts in the 2D-arra y . These

p oin ters could b e set to NULL to use the default ones:

ˆ the default ALLOC_F simply returns its argumen t

ˆ the default FREE_F do es nothing

Note:

Complexit y: O( 1 )

Precondition:

nothing

P arameters:

NAME The name of the new 2D-arra y to create
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R The n um b er of ro ws of the new 2D-arra y to create

C The n um b er of columns of the new 2D-arra y to create

ALLOC_F F unction to allo c elemen t when inserting it in a 2D-arra y

FREE_F F unction to free elemen t when remo ving it from a 2D-arra y

Returns:

the newly allo cated 2D-arra y in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_2darra y_free() (p. 62)

gdsl_allo c_func_t (p. 191)

gdsl_free_func_t (p. 191)

4.6.2.2 v oid gdsl_2darra y_free (gdsl_2darra y_t A )

Destro y a 2D-arra y .

Flush and destro y the 2D-arra y A. The FREE_F function passed to gdsl_-

2darra y_allo c() (p. 61) is used to free elemen ts from A, but no c hec k is done

to see if an elemen t w as set (ie. != NULL) or not.It's up to y ou to c hec k if the

elemen t to free is NULL or not in to the FREE_F function.

Note:

Complexit y: O( R x C ), where R is A's ro ws coun t, and C is A's columns

coun t

Precondition:

A m ust b e a v alid gdsl_2darra y_t

P arameters:

A The 2D-arra y to destro y

See also:

gdsl_2darra y_allo c() (p. 61)

4.6.2.3 const c har � gdsl_2darra y_get_name (const

gdsl_2darra y_t A )

Get the name of a 2D-arra y .

Note:

Complexit y: O( 1 )

Precondition:

A m ust b e a v alid gdsl_2darra y_t
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P ostcondition:

The returned string MUST NOT b e freed.

P arameters:

A The 2D-arra y from whic h getting the name

Returns:

the name of the 2D-arra y A.

See also:

gdsl_2darra y_set_name() (p. 65)

4.6.2.4 ulong gdsl_2darra y_get_ro ws_n um b er (const

gdsl_2darra y_t A )

Get the n um b er of ro ws of a 2D-arra y .

Note:

Complexit y: O( 1 )

Precondition:

A m ust b e a v alid gdsl_2darra y_t

P arameters:

A The 2D-arra y from whic h getting the ro ws coun t

Returns:

the n um b er of ro ws of the 2D-arra y A.

See also:

gdsl_2darra y_get_columns_n um b er() (p. 63)

gdsl_2darra y_get_size() (p. 64)

4.6.2.5 ulong gdsl_2darra y_get_columns_n um b er (const

gdsl_2darra y_t A )

Get the n um b er of columns of a 2D-arra y .

Note:

Complexit y: O( 1 )

Precondition:

A m ust b e a v alid gdsl_2darra y_t

P arameters:

A The 2D-arra y from whic h getting the columns coun t
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Returns:

the n um b er of columns of the 2D-arra y A.

See also:

gdsl_2darra y_get_ro ws_n um b er() (p. 63)

gdsl_2darra y_get_size() (p. 64)

4.6.2.6 ulong gdsl_2darra y_get_size (const gdsl_2darra y_t A )

Get the size of a 2D-arra y .

Note:

Complexit y: O( 1 )

Precondition:

A m ust b e a v alid gdsl_2darra y_t

P arameters:

A The 2D-arra y to use.

Returns:

the n um b er of elemen ts of A (noted j A j ).

See also:

gdsl_2darra y_get_ro ws_n um b er() (p. 63)

gdsl_2darra y_get_columns_n um b er() (p. 63)

4.6.2.7 gdsl_elemen t_t gdsl_2darra y_get_con ten t (const

gdsl_2darra y_t A , const ulong R , const ulong C )

Get an elemen t from a 2D-arra y .

Note:

Complexit y: O( 1 )

Precondition:

A m ust b e a v alid gdsl_2darra y_t & R < = gdsl_2darra y_get_ro ws_ -

n um b er( A ) & C < = gdsl_2darra y_get_columns_n um b er( A )

P arameters:

A The 2D-arra y from whic h getting the elemen t

R The ro w indix of the elemen t to get

C The column indix of the elemen t to get

Returns:

the elemen t of the 2D-arra y A con tained in ro w R and column C.

See also:

gdsl_2darra y_set_con ten t() (p. 65)
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4.6.2.8 gdsl_2darra y_t gdsl_2darra y_set_name (gdsl_2darra y_t

A , const c har � NEW_NAME )

Set the name of a 2D-arra y .

Change the previous name of the 2D-arra y A to a cop y of NEW_NAME.

Note:

Complexit y: O( 1 )

Precondition:

A m ust b e a v alid gdsl_2darra y_t

P arameters:

A The 2D-arra y to c hange the name

NEW_NAME The new name of A

Returns:

the mo di�ed 2D-arra y in case of success.

NULL in case of failure.

See also:

gdsl_2darra y_get_name() (p. 62)

4.6.2.9 gdsl_elemen t_t gdsl_2darra y_set_con ten t

(gdsl_2darra y_t A , const ulong R , const ulong C , v oid �
V ALUE )

Mo dify an elemen t in a 2D-arra y .

Change the elemen t at ro w R and column C of the 2D-arra y A, and returns it.

The new elemen t to insert is allo cated using the ALLOC_F function passed to

gdsl_2darra y_create() applied on V ALUE. The previous elemen t con tained in

ro w R and in column C is NOT deallo cated. It's up to y ou to do it b efore, if

necessary .

Note:

Complexit y: O( 1 )

Precondition:

A m ust b e a v alid gdsl_2darra y_t & R < = gdsl_2darra y_get_ro ws _-

n um b er( A ) & C < = gdsl_2darra y_get_columns_n um b er( A )

P arameters:

A The 2D-arra y to mo dify on elemen t from

R The ro w n um b er of the elemen t to mo dify

C The column n um b er of the elemen t to mo dify
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V ALUE The user v alue to use for allo cating the new elemen t

Returns:

the newly allo cated elemen t in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_2darra y_get_con ten t() (p. 64)

4.6.2.10 v oid gdsl_2darra y_write (const gdsl_2darra y_t A , const

gdsl_write_func_t WRITE_F , FILE � OUTPUT_FILE ,

v oid � USER_D A T A )

W rite the con ten t of a 2D-arra y to a �le.

W rite the elemen ts of the 2D-arra y A to OUTPUT_FILE, using WRITE_F

function. A dditionnal USER_D A T A argumen t could b e passed to WRITE_F.

Note:

Complexit y: O( R x C ), where R is A's ro ws coun t, and C is A's columns

coun t

Precondition:

WRITE_F != NULL & OUTPUT_FILE != NULL

P arameters:

A The 2D-arra y to write

WRITE_F The write function

OUTPUT_FILE The �le where to write A's elemen ts

USER_D A T A User's datas passed to WRITE_F

See also:

gdsl_2darra y_write_xml() (p. 66)

gdsl_2darra y_dump() (p. 67)

4.6.2.11 v oid gdsl_2darra y_write_xml (const gdsl_2darra y_t

A , const gdsl_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

W rite the con ten t of a 2D arra y to a �le in to XML.

W rite all A's elemen ts to OUTPUT_FILE, in to XML language. If WRITE_-

F != NULL, then uses WRITE_F to write A's elemen ts to OUTPUT_FILE.

A dditionnal USER_D A T A argumen t could b e passed to WRITE_F.

Note:

Complexit y: O( R x C ), where R is A's ro ws coun t, and C is A's columns

coun t
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Precondition:

A m ust b e a v alid gdsl_2darra y_t & OUTPUT_FILE != NULL

P arameters:

A The 2D-arra y to write

WRITE_F The write function

OUTPUT_FILE The �le where to write A's elemen ts

USER_D A T A User's datas passed to WRITE_F

See also:

gdsl_2darra y_write() (p. 66)

gdsl_2darra y_dump() (p. 67)

4.6.2.12 v oid gdsl_2darra y_dump (const gdsl_2darra y_t A , const

gdsl_write_func_t WRITE_F , FILE � OUTPUT_FILE ,

v oid � USER_D A T A )

Dump the in ternal structure of a 2D arra y to a �le.

Dump A's structure to OUTPUT_FILE. If WRITE_F != NULL, then uses

WRITE_F to write A's elemen ts to OUTPUT_FILE. A dditionnal USER_-

D A T A argumen t could b e passed to WRITE_F.

Note:

Complexit y: O( R x C ), where R is A's ro ws coun t, and C is A's columns

coun t

Precondition:

A m ust b e a v alid gdsl_2darra y_t & OUTPUT_FILE != NULL

P arameters:

A The 2D-arra y to dump

WRITE_F The write function

OUTPUT_FILE The �le where to write A's elemen ts

USER_D A T A User's datas passed to WRITE_F

See also:

gdsl_2darra y_write() (p. 66)

gdsl_2darra y_write_xml() (p. 66)
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4.7 Binary searc h tree manipulation mo dule

T yp edefs

ˆ t yp edef gdsl_bstree � gdsl_bstree_t

GDSL binary se ar ch tr e e typ e.

F unctions

ˆ gdsl_bstree_t gdsl_bstree_allo c (const c har � NAME, gdsl_-

allo c_func_t ALLOC_F, gdsl_free_func_t FREE_F, gdsl_-

compare_func_t COMP_F)

Cr e ate a new binary se ar ch tr e e.

ˆ v oid gdsl_bstree_free ( gdsl_bstree_t T)

Destr oy a binary se ar ch tr e e.

ˆ v oid gdsl_bstree_�ush ( gdsl_bstree_t T)

Flush a binary se ar ch tr e e.

ˆ const c har � gdsl_bstree_get_name (const gdsl_bstree_t T)

Get the name of a binary se ar ch tr e e.

ˆ b o ol gdsl_bstree_is_empt y (const gdsl_bstree_t T)

Che ck if a binary se ar ch tr e e is empty.

ˆ gdsl_elemen t_t gdsl_bstree_get_ro ot (const gdsl_bstree_t

T)

Get the r o ot of a binary se ar ch tr e e.

ˆ ulong gdsl_bstree_get_size (const gdsl_bstree_t T)

Get the size of a binary se ar ch tr e e.

ˆ ulong gdsl_bstree_get_heigh t (const gdsl_bstree_t T)

Get the height of a binary se ar ch tr e e.

ˆ gdsl_bstree_t gdsl_bstree_set_name ( gdsl_bstree_t T, const

c har � NEW_NAME)

Set the name of a binary se ar ch tr e e.

ˆ gdsl_elemen t_t gdsl_bstree_insert ( gdsl_bstree_t T, v oid

� V ALUE, in t � RESUL T)

Insert an element into a binary se ar ch tr e e if it's not found or r eturn it.

ˆ gdsl_elemen t_t gdsl_bstree_remo v e ( gdsl_bstree_t T, v oid

� V ALUE)
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R emove an element fr om a binary se ar ch tr e e.

ˆ gdsl_bstree_t gdsl_bstree_delete ( gdsl_bstree_t T, v oid

� V ALUE)

Delete an element fr om a binary se ar ch tr e e.

ˆ gdsl_elemen t_t gdsl_bstree_searc h (const gdsl_bstree_t T,

gdsl_compare_func_t COMP_F, v oid � V ALUE)

Se ar ch for a p articular element into a binary se ar ch tr e e.

ˆ gdsl_elemen t_t gdsl_bstree_map_pre�x (const gdsl_bstree_t

T, gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a binary se ar ch tr e e in pr e�xe d or der.

ˆ gdsl_elemen t_t gdsl_bstree_map_in�x (const gdsl_bstree_t

T, gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a binary se ar ch tr e e in in�xe d or der.

ˆ gdsl_elemen t_t gdsl_bstree_map_p ost�x (const gdsl_bstree_-

t T, gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a binary se ar ch tr e e in p ost�xe d or der.

ˆ v oid gdsl_bstree_write (const gdsl_bstree_t T, gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite the element of e ach no de of a binary se ar ch tr e e to a �le.

ˆ v oid gdsl_bstree_write_xml (const gdsl_bstree_t T, gdsl_-

write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_-

D A T A)

W rite the c ontent of a binary se ar ch tr e e to a �le into XML.

ˆ v oid gdsl_bstree_dump (const gdsl_bstree_t T, gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

Dump the internal structur e of a binary se ar ch tr e e to a �le.

4.7.1 T yp edef Do cumen tation

4.7.1.1 t yp edef struct gdsl_bstree � gdsl_bstree_t

GDSL binary searc h tree t yp e.

This t yp e is v olun tary opaque. V ariables of this kind could'n t b e directly used,

but b y the functions of this mo dule.

De�nition at line 53 of �le gdsl_bstree.h.
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4.7.2 F unction Do cumen tation

4.7.2.1 gdsl_bstree_t gdsl_bstree_allo c (const c har � NAME ,

gdsl_allo c_func_t ALLOC_F , gdsl_free_func_t

FREE_F , gdsl_compare_func_t COMP_F )

Create a new binary searc h tree.

Allo cate a new binary searc h tree data structure whic h name is set to a cop y

of NAME. The function p oin ters ALLOC_F, FREE_F and COMP_F could

b e used to resp ectiv ely allo c, free and compares elemen ts in the tree. These

p oin ters could b e set to NULL to use the default ones:

ˆ the default ALLOC_F simply returns its argumen t

ˆ the default FREE_F do es nothing

ˆ the default COMP_F alw a ys returns 0

Note:

Complexit y: O( 1 )

Precondition:

nothing

P arameters:

NAME The name of the new binary tree to create

ALLOC_F F unction to allo c elemen t when inserting it in a binary tree

FREE_F F unction to free elemen t when remo ving it from a binary tree

COMP_F F unction to compare elemen ts in to the binary tree

Returns:

the newly allo cated binary searc h tree in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_bstree_free() (p. 70)

gdsl_bstree_�ush() (p. 71)

gdsl_allo c_func_t (p. 191)

gdsl_free_func_t (p. 191)

gdsl_compare_func_t (p. 192)

4.7.2.2 v oid gdsl_bstree_free (gdsl_bstree_t T )

Destro y a binary searc h tree.

Deallo cate all the elemen ts of the binary searc h tree T b y calling T's FREE_F

function passed to gdsl_bstree_allo c() (p. 70). The name of T is deallo cated

and T is deallo cated itself to o.
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Note:

Complexit y: O( j T j )

Precondition:

T m ust b e a v alid gdsl_bstree_t

P arameters:

T The binary searc h tree to deallo cate

See also:

gdsl_bstree_allo c() (p. 70)

gdsl_bstree_�ush() (p. 71)

4.7.2.3 v oid gdsl_bstree_�ush (gdsl_bstree_t T )

Flush a binary searc h tree.

Deallo cate all the elemen ts of the binary searc h tree T b y calling T's FREE_F

function passed to gdsl_rbtree_allo c() (p. 165). The binary searc h tree T is

not deallo cated itself and its name is not mo di�ed.

Note:

Complexit y: O( j T j )

Precondition:

T m ust b e a v alid gdsl_bstree_t

P arameters:

T The binary searc h tree to �ush

See also:

gdsl_bstree_allo c() (p. 70)

gdsl_bstree_free() (p. 70)

4.7.2.4 const c har � gdsl_bstree_get_name (const gdsl_bstree_t

T )

Get the name of a binary searc h tree.

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a v alid gdsl_bstree_t

P ostcondition:

The returned string MUST NOT b e freed.
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P arameters:

T The binary searc h tree to get the name from

Returns:

the name of the binary searc h tree T.

See also:

gdsl_bstree_set_name (p. 73) ()

4.7.2.5 b o ol gdsl_bstree_is_empt y (const gdsl_bstree_t T )

Chec k if a binary searc h tree is empt y .

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a v alid gdsl_bstree_t

P arameters:

T The binary searc h tree to c hec k

Returns:

TR UE if the binary searc h tree T is empt y .

F ALSE if the binary searc h tree T is not empt y .

4.7.2.6 gdsl_elemen t_t gdsl_bstree_get_ro ot (const

gdsl_bstree_t T )

Get the ro ot of a binary searc h tree.

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a v alid gdsl_bstree_t

P arameters:

T The binary searc h tree to get the ro ot elemen t from

Returns:

the elemen t at the ro ot of the binary searc h tree T.
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4.7.2.7 ulong gdsl_bstree_get_size (const gdsl_bstree_t T )

Get the size of a binary searc h tree.

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a v alid gdsl_bstree_t

P arameters:

T The binary searc h tree to get the size from

Returns:

the size of the binary searc h tree T (noted j T j ).

See also:

gdsl_bstree_get_heigh t() (p. 73)

4.7.2.8 ulong gdsl_bstree_get_heigh t (const gdsl_bstree_t T )

Get the heigh t of a binary searc h tree.

Note:

Complexit y: O( j T j )

Precondition:

T m ust b e a v alid gdsl_bstree_t

P arameters:

T The binary searc h tree to compute the heigh t from

Returns:

the heigh t of the binary searc h tree T (noted h(T)).

See also:

gdsl_bstree_get_size() (p. 73)

4.7.2.9 gdsl_bstree_t gdsl_bstree_set_name (gdsl_bstree_t T ,

const c har � NEW_NAME )

Set the name of a binary searc h tree.

Change the previous name of the binary searc h tree T to a cop y of NEW_-

NAME.
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Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a v alid gdsl_bstree_t

P arameters:

T The binary searc h tree to c hange the name

NEW_NAME The new name of T

Returns:

the mo di�ed binary searc h tree in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_bstree_get_name() (p. 71)

4.7.2.10 gdsl_elemen t_t gdsl_bstree_insert (gdsl_bstree_t T ,

v oid � V ALUE , in t � RESUL T )

Insert an elemen t in to a binary searc h tree if it's not found or return it.

Searc h for the �rst elemen t E equal to V ALUE in to the binary searc h tree T,

b y using T's COMP_F function passed to gdsl_bstree_allo c to �nd it. If E is

found, then it's returned. If E isn't found, then a new elemen t E is allo cated

using T's ALLOC_F function passed to gdsl_bstree_allo c and is inserted and

then returned.

Note:

Complexit y: O( h(T) ), where log2( j T j ) < = h(T) < = j T j -1

Precondition:

T m ust b e a v alid gdsl_bstree_t & RESUL T != NULL

P arameters:

T The binary searc h tree to mo dify

V ALUE The v alue used to mak e the new elemen t to insert in to T

RESUL T The address where the result co de will b e stored.

Returns:

the elemen t E and RESUL T = GDSL_OK if E is inserted in to T.

the elemen t E and RESUL T = GDSL_ERR_DUPLICA TE_ENTR Y if E

is already presen t in T.

NULL and RESUL T = GDSL_ERR_MEM_ALLOC in case of insu�cien t

memory .

See also:

gdsl_bstree_remo v e() (p. 75)

gdsl_bstree_delete() (p. 75)
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4.7.2.11 gdsl_elemen t_t gdsl_bstree_remo v e (gdsl_bstree_t T ,

v oid � V ALUE )

Remo v e an elemen t from a binary searc h tree.

Remo v e from the binary searc h tree T the �rst founded elemen t E equal

to V ALUE, b y using T's COMP_F function passed to gdsl_bstree_-

allo c() (p. 70). If E is found, it is remo v ed from T and then returned.

Note:

Complexit y: O( h(T) ), where log2( j T j ) < = h(T) < = j T j -1

The resulting T is mo di�ed b y examinating the left sub-tree from the

founded E.

Precondition:

T m ust b e a v alid gdsl_bstree_t

P arameters:

T The binary searc h tree to mo dify

V ALUE The v alue used to �nd the elemen t to remo v e

Returns:

the �rst founded elemen t equal to V ALUE in T in case is found.

NULL in case no elemen t equal to V ALUE is found in T.

See also:

gdsl_bstree_insert() (p. 74)

gdsl_bstree_delete() (p. 75)

4.7.2.12 gdsl_bstree_t gdsl_bstree_delete (gdsl_bstree_t T ,

v oid � V ALUE )

Delete an elemen t from a binary searc h tree.

Remo v e from the binary searc h tree the �rst founded elemen t E equal to V ALUE,

b y using T's COMP_F function passed to gdsl_bstree_allo c() (p. 70). If E

is found, it is remo v ed from T and E is deallo cated using T's FREE_F function

passed to gdsl_bstree_allo c() (p. 70), then T is returned.

Note:

Complexit y: O( h(T) ), where log2( j T j ) < = h(T) < = j T j -1

the resulting T is mo di�ed b y examinating the left sub-tree from the

founded E.

Precondition:

T m ust b e a v alid gdsl_bstree_t

P arameters:

T The binary searc h tree to remo v e an elemen t from
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V ALUE The v alue used to �nd the elemen t to remo v e

Returns:

the mo di�ed binary searc h tree after remo v al of E if E w as found.

NULL if no elemen t equal to V ALUE w as found.

See also:

gdsl_bstree_insert() (p. 74)

gdsl_bstree_remo v e() (p. 75)

4.7.2.13 gdsl_elemen t_t gdsl_bstree_searc h (const gdsl_bstree_t

T , gdsl_compare_func_t COMP_F , v oid � V ALUE )

Searc h for a particular elemen t in to a binary searc h tree.

Searc h the �rst elemen t E equal to V ALUE in the binary seac h tree T, b y using

COMP_F function to �nd it. If COMP_F == NULL, then the COMP_F

function passed to gdsl_bstree_allo c() (p. 70) is used.

Note:

Complexit y: O( h(T) ), where log2( j T j ) < = h(T) < = j T j -1

Precondition:

T m ust b e a v alid gdsl_bstree_t

P arameters:

T The binary searc h tree to use.

COMP_F The comparison function to use to compare T's elemen t with

V ALUE to �nd the elemen t E (or NULL to use the default T's

COMP_F)

V ALUE The v alue that m ust b e used b y COMP_F to �nd the elemen t E

Returns:

the �rst founded elemen t E equal to V ALUE.

NULL if V ALUE is not found in T.

See also:

gdsl_bstree_insert() (p. 74)

gdsl_bstree_remo v e() (p. 75)

gdsl_bstree_delete() (p. 75)

4.7.2.14 gdsl_elemen t_t gdsl_bstree_map_pre�x (const

gdsl_bstree_t T , gdsl_map_func_t MAP_F , v oid �
USER_D A T A )

P arse a binary searc h tree in pre�xed order.
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P arse all no des of the binary searc h tree T in pre�xed order. The MAP_F func-

tion is called on the elemen t con tained in eac h no de with the USER_D A T A ar-

gumen t. If MAP_F returns GDSL_MAP_STOP , then gdsl_bstree_map_-

pre�x() (p. 76) stops and returns its last examinated elemen t.

Note:

Complexit y: O( j T j )

Precondition:

T m ust b e a v alid gdsl_bstree_t & MAP_F != NULL

P arameters:

T The binary searc h tree to map.

MAP_F The map function.

USER_D A T A User's datas passed to MAP_F

Returns:

the �rst elemen t for whic h MAP_F returns GDSL_MAP_STOP .

NULL when the parsing is done.

See also:

gdsl_bstree_map_in�x() (p. 77)

gdsl_bstree_map_p ost�x() (p. 78)

4.7.2.15 gdsl_elemen t_t gdsl_bstree_map_in�x (const

gdsl_bstree_t T , gdsl_map_func_t MAP_F , v oid �
USER_D A T A )

P arse a binary searc h tree in in�xed order.

P arse all no des of the binary searc h tree T in in�xed order. The MAP_F func-

tion is called on the elemen t con tained in eac h no de with the USER_D A T A ar-

gumen t. If MAP_F returns GDSL_MAP_STOP , then gdsl_bstree_map_-

in�x() (p. 77) stops and returns its last examinated elemen t.

Note:

Complexit y: O( j T j )

Precondition:

T m ust b e a v alid gdsl_bstree_t & MAP_F != NULL

P arameters:

T The binary searc h tree to map.

MAP_F The map function.

USER_D A T A User's datas passed to MAP_F
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Returns:

the �rst elemen t for whic h MAP_F returns GDSL_MAP_STOP .

NULL when the parsing is done.

See also:

gdsl_bstree_map_pre�x() (p. 76)

gdsl_bstree_map_p ost�x() (p. 78)

4.7.2.16 gdsl_elemen t_t gdsl_bstree_map_p ost�x (const

gdsl_bstree_t T , gdsl_map_func_t MAP_F , v oid �
USER_D A T A )

P arse a binary searc h tree in p ost�xed order.

P arse all no des of the binary searc h tree T in p ost�xed order. The MAP_F func-

tion is called on the elemen t con tained in eac h no de with the USER_D A T A ar-

gumen t. If MAP_F returns GDSL_MAP_STOP , then gdsl_bstree_map_-

p ost�x() (p. 78) stops and returns its last examinated elemen t.

Note:

Complexit y: O( j T j )

Precondition:

T m ust b e a v alid gdsl_bstree_t & MAP_F != NULL

P arameters:

T The binary searc h tree to map.

MAP_F The map function.

USER_D A T A User's datas passed to MAP_F

Returns:

the �rst elemen t for whic h MAP_F returns GDSL_MAP_STOP .

NULL when the parsing is done.

See also:

gdsl_bstree_map_pre�x() (p. 76)

gdsl_bstree_map_in�x() (p. 77)

4.7.2.17 v oid gdsl_bstree_write (const gdsl_bstree_t T ,

gdsl_write_func_t WRITE_F , FILE � OUTPUT_FILE ,

v oid � USER_D A T A )

W rite the elemen t of eac h no de of a binary searc h tree to a �le.

W rite the no des elemen ts of the binary searc h tree T to OUTPUT_FILE, using

WRITE_F function. A dditionnal USER_D A T A argumen t could b e passed to

WRITE_F.
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Note:

Complexit y: O( j T j )

Precondition:

T m ust b e a v alid gdsl_bstree_t & WRITE_F != NULL & OUTPUT_-

FILE != NULL

P arameters:

T The binary searc h tree to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write T's elemen ts.

USER_D A T A User's datas passed to WRITE_F.

See also:

gdsl_bstree_write_xml() (p. 79)

gdsl_bstree_dump() (p. 80)

4.7.2.18 v oid gdsl_bstree_write_xml (const gdsl_bstree_t T ,

gdsl_write_func_t WRITE_F , FILE � OUTPUT_FILE ,

v oid � USER_D A T A )

W rite the con ten t of a binary searc h tree to a �le in to XML.

W rite the no des elemen ts of the binary searc h tree T to OUTPUT_FILE, in to

XML language. If WRITE_F != NULL, then use WRITE_F to write T's no des

elemen ts to OUTPUT_FILE. A dditionnal USER_D A T A argumen t could b e

passed to WRITE_F.

Note:

Complexit y: O( j T j )

Precondition:

T m ust b e a v alid gdsl_bstree_t & OUTPUT_FILE != NULL

P arameters:

T The binary searc h tree to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write T's elemen ts.

USER_D A T A User's datas passed to WRITE_F.

See also:

gdsl_bstree_write() (p. 78)

gdsl_bstree_dump() (p. 80)
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4.7.2.19 v oid gdsl_bstree_dump (const gdsl_bstree_t T ,

gdsl_write_func_t WRITE_F , FILE � OUTPUT_FILE ,

v oid � USER_D A T A )

Dump the in ternal structure of a binary searc h tree to a �le.

Dump the structure of the binary searc h tree T to OUTPUT_FILE. If

WRITE_F != NULL, then use WRITE_F to write T's no des elemen ts to

OUTPUT_FILE. A dditionnal USER_D A T A argumen t could b e passed to

WRITE_F.

Note:

Complexit y: O( j T j )

Precondition:

T m ust b e a v alid gdsl_bstree_t & OUTPUT_FILE != NULL

P arameters:

T The binary searc h tree to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write T's elemen ts.

USER_D A T A User's datas passed to WRITE_F.

See also:

gdsl_bstree_write() (p. 78)

gdsl_bstree_write_xml() (p. 79)
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4.8 Hash table manipulation mo dule

T yp edefs

ˆ t yp edef hash_table � gdsl_hash_t

GDSL hashtable typ e.

ˆ t yp edef const c har � ( � gdsl_k ey_func_t )(v oid � V ALUE)

GDSL hashtable key function typ e.

ˆ t yp edef ulong ( � gdsl_hash_func_t )(const c har � KEY)

GDSL hashtable hash function typ e.

F unctions

ˆ ulong gdsl_hash (const c har � KEY)

Computes a hash value fr om a NULL terminate d char acter string.

ˆ gdsl_hash_t gdsl_hash_allo c (const c har � NAME, gdsl_allo c_-

func_t ALLOC_F, gdsl_free_func_t FREE_F, gdsl_k ey_-

func_t KEY_F, gdsl_hash_func_t HASH_F, ushort INITIAL_-

ENTRIES_NB)

Cr e ate a new hashtable.

ˆ v oid gdsl_hash_free ( gdsl_hash_t H)

Destr oy a hashtable.

ˆ v oid gdsl_hash_�ush ( gdsl_hash_t H)

Flush a hashtable.

ˆ const c har � gdsl_hash_get_name (const gdsl_hash_t H)

Get the name of a hashtable.

ˆ ushort gdsl_hash_get_en tries_n um b er (const gdsl_hash_t H)

Get the numb er of entries of a hashtable.

ˆ ushort gdsl_hash_get_lists_max_size (const gdsl_hash_t H)

Get the max numb er of elements al lowe d in e ach entry of a hashtable.

ˆ ushort gdsl_hash_get_longest_list_size (const gdsl_hash_t

H)

Get the numb er of elements of the longest list entry of a hashtable.

ˆ ulong gdsl_hash_get_size (const gdsl_hash_t H)

Get the size of a hashtable.
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ˆ double gdsl_hash_get_�ll_factor (const gdsl_hash_t H)

Get the �l l factor of a hashtable.

ˆ gdsl_hash_t gdsl_hash_set_name ( gdsl_hash_t H, const c har

� NEW_NAME)

Set the name of a hashtable.

ˆ gdsl_elemen t_t gdsl_hash_insert ( gdsl_hash_t H, v oid

� V ALUE)

Insert an element into a hashtable (PUSH).

ˆ gdsl_elemen t_t gdsl_hash_remo v e ( gdsl_hash_t H, const c har

� KEY)

R emove an element fr om a hashtable (POP).

ˆ gdsl_hash_t gdsl_hash_delete ( gdsl_hash_t H, const c har

� KEY)

Delete an element fr om a hashtable.

ˆ gdsl_hash_t gdsl_hash_mo dify ( gdsl_hash_t H, ushort NEW_-

ENTRIES_NB, ushort NEW_LISTS_MAX_SIZE)

Incr e ase the dimensions of a hashtable.

ˆ gdsl_elemen t_t gdsl_hash_searc h (const gdsl_hash_t H, const

c har � KEY)

Se ar ch for a p articular element into a hashtable (GET).

ˆ gdsl_elemen t_t gdsl_hash_map (const gdsl_hash_t H, gdsl_-

map_func_t MAP_F, v oid � USER_D A T A)

Parse a hashtable.

ˆ v oid gdsl_hash_write (const gdsl_hash_t H, gdsl_write_func_t

WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite al l the elements of a hashtable to a �le.

ˆ v oid gdsl_hash_write_xml (const gdsl_hash_t H, gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite the c ontent of a hashtable to a �le into XML.

ˆ v oid gdsl_hash_dump (const gdsl_hash_t H, gdsl_write_func_t

WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

Dump the internal structur e of a hashtable to a �le.
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4.8.1 T yp edef Do cumen tation

4.8.1.1 t yp edef struct hash_table � gdsl_hash_t

GDSL hash table t yp e.

This t yp e is v olun tary opaque. V ariables of this kind could'n t b e directly used,

but b y the functions of this mo dule.

De�nition at line 54 of �le gdsl_hash.h.

4.8.1.2 t yp edef const c har � ( � gdsl_k ey_func_t)(v oid � V ALUE)

GDSL hash table k ey function t yp e.

P ostcondition:

Returned v alue m ust b e != "" && != NULL.

P arameters:

V ALUE The v alue used to get the k ey from

Returns:

The k ey asso ciated to the V ALUE.

De�nition at line 62 of �le gdsl_hash.h.

4.8.1.3 t yp edef ulong( � gdsl_hash_func_t)(const c har � KEY)

GDSL hash table hash function t yp e.

P arameters:

KEY the k ey used to compute the hash co de.

Returns:

The hashed v alue computed from KEY.

De�nition at line 70 of �le gdsl_hash.h.

4.8.2 F unction Do cumen tation

4.8.2.1 ulong gdsl_hash (const c har � KEY )

Computes a hash v alue from a NULL terminated c haracter string.

This function computes a hash v alue from the NULL terminated KEY string.

Note:

Complexit y: O ( j k ey j )
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Precondition:

KEY m ust b e NULL-terminated.

P arameters:

KEY The NULL terminated string to compute the k ey from

Returns:

the hash co de computed from KEY.

4.8.2.2 gdsl_hash_t gdsl_hash_allo c (const c har � NAME ,

gdsl_allo c_func_t ALLOC_F , gdsl_free_func_t

FREE_F , gdsl_k ey_func_t KEY_F , gdsl_hash_func_t

HASH_F , ushort INITIAL_ENTRIES_NB )

Create a new hash table.

Allo cate a new hash table data structure whic h name is set to a cop y of NAME.

The new hash table will con tain initially INITIAL_ENTRIES_NB lists. This

v alue could b e (only) increased with gdsl_hash_mo dify() (p. 91) function.

Un til this function is called, then all H's lists en tries ha v e no size limit. The

function p oin ters ALLOC_F and FREE_F could b e used to resp ectiv ely , allo c

and free elemen ts in the hash table. The KEY_F function m ust pro vide a unique

k ey asso ciated to its argumen t. The HASH_F function m ust compute a hash

co de from its argumen t. These p oin ters could b e set to NULL to use the default

ones:

ˆ the default ALLOC_F simply returns its argumen t

ˆ the default FREE_F do es nothing

ˆ the default KEY_F simply returns its argumen t

ˆ the default HASH_F is gdsl_hash() (p. 83) ab o v e

Note:

Complexit y: O( 1 )

Precondition:

nothing.

P arameters:

NAME The name of the new hash table to create

ALLOC_F F unction to allo c elemen t when inserting it in the hash table

FREE_F F unction to free elemen t when deleting it from the hash table

KEY_F F unction to get the k ey from an elemen t

HASH_F F unction used to compute the hash v alue.

INITIAL_ENTRIES_NB Initial n um b er of en tries of the hash table
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Returns:

the newly allo cated hash table in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_hash_free() (p. 85)

gdsl_hash_�ush() (p. 85)

gdsl_hash_insert() (p. 89)

gdsl_hash_mo dify() (p. 91)

4.8.2.3 v oid gdsl_hash_free (gdsl_hash_t H )

Destro y a hash table.

Deallo cate all the elemen ts of the hash table H b y calling H's FREE_F function

passed to gdsl_hash_allo c() (p. 84). The name of H is deallo cated and H is

deallo cated itself to o.

Note:

Complexit y: O( j H j )

Precondition:

H m ust b e a v alid gdsl_hash_t

P arameters:

H The hash table to destro y

See also:

gdsl_hash_allo c() (p. 84)

gdsl_hash_�ush() (p. 85)

4.8.2.4 v oid gdsl_hash_�ush (gdsl_hash_t H )

Flush a hash table.

Deallo cate all the elemen ts of the hash table H b y calling H's FREE_F function

passed to gdsl_hash_allo c() (p. 84). H is not deallo cated itself and H's name

is not mo di�ed.

Note:

Complexit y: O( j H j )

Precondition:

H m ust b e a v alid gdsl_hash_t

P arameters:

H The hash table to �ush

See also:

gdsl_hash_allo c() (p. 84)

gdsl_hash_free() (p. 85)
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4.8.2.5 const c har � gdsl_hash_get_name (const gdsl_hash_t H )

Get the name of a hash table.

Note:

Complexit y: O( 1 )

Precondition:

H m ust b e a v alid gdsl_hash_t

P ostcondition:

The returned string MUST NOT b e freed.

P arameters:

H The hash table to get the name from

Returns:

the name of the hash table H.

See also:

gdsl_hash_set_name() (p. 88)

4.8.2.6 ushort gdsl_hash_get_en tries_n um b er (const

gdsl_hash_t H )

Get the n um b er of en tries of a hash table.

Note:

Complexit y: O( 1 )

Precondition:

H m ust b e a v alid gdsl_hash_t

P arameters:

H The hash table to use.

Returns:

the n um b er of lists en tries of the hash table H.

See also:

gdsl_hash_get_size() (p. 88)

gdsl_hash_�ll_factor()
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4.8.2.7 ushort gdsl_hash_get_lists_max_size (const gdsl_hash_t

H )

Get the max n um b er of elemen ts allo w ed in eac h en try of a hash table.

Note:

Complexit y: O( 1 )

Precondition:

H m ust b e a v alid gdsl_hash_t

P arameters:

H The hash table to use.

Returns:

0 if no lists max size w as set b efore (ie. no limit for H's en tries).

the max n um b er of elemen ts for eac h en try of the hash table H, if the function

gdsl_hash_mo dify() (p. 91) w as used with a NEW_LISTS_MAX_SIZE

greather than the actual one.

See also:

gdsl_hash_�ll_factor()

gdsl_hash_get_en tries_n um b er() (p. 86)

gdsl_hash_get_longest_list_size() (p. 87)

gdsl_hash_mo dify() (p. 91)

4.8.2.8 ushort gdsl_hash_get_longest_list_size (const

gdsl_hash_t H )

Get the n um b er of elemen ts of the longest list en try of a hash table.

Note:

Complexit y: O( L ), where L = gdsl_hash_get_en tries_n um b er(H)

Precondition:

H m ust b e a v alid gdsl_hash_t

P arameters:

H The hash table to use.

Returns:

the n um b er of elemen ts of the longest list en try of the hash table H.

See also:

gdsl_hash_get_size() (p. 88)

gdsl_hash_�ll_factor()

gdsl_hash_get_en tries_n um b er() (p. 86)

gdsl_hash_get_lists_max_size() (p. 87)
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4.8.2.9 ulong gdsl_hash_get_size (const gdsl_hash_t H )

Get the size of a hash table.

Note:

Complexit y: O( L ), where L = gdsl_hash_get_en tries_n um b er(H)

Precondition:

H m ust b e a v alid gdsl_hash_t

P arameters:

H The hash table to get the size from

Returns:

the n um b er of elemen ts of H (noted j H j ).

See also:

gdsl_hash_get_en tries_n um b er() (p. 86)

gdsl_hash_�ll_factor()

gdsl_hash_get_longest_list_size() (p. 87)

4.8.2.10 double gdsl_hash_get_�ll_factor (const gdsl_hash_t H )

Get the �ll factor of a hash table.

Note:

Complexit y: O( L ), where L = gdsl_hash_get_en tries_n um b er(H)

Precondition:

H m ust b e a v alid gdsl_hash_t

P arameters:

H The hash table to use

Returns:

The �ll factor of H, computed as j H j / L

See also:

gdsl_hash_get_en tries_n um b er() (p. 86)

gdsl_hash_get_longest_list_size() (p. 87)

gdsl_hash_get_size() (p. 88)

4.8.2.11 gdsl_hash_t gdsl_hash_set_name (gdsl_hash_t H ,

const c har � NEW_NAME )

Set the name of a hash table.

Change the previous name of the hash table H to a cop y of NEW_NAME.
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Note:

Complexit y: O( 1 )

Precondition:

H m ust b e a v alid gdsl_hash_t

P arameters:

H The hash table to c hange the name

NEW_NAME The new name of H

Returns:

the mo di�ed hash table in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_hash_get_name() (p. 86)

4.8.2.12 gdsl_elemen t_t gdsl_hash_insert (gdsl_hash_t H , v oid

� V ALUE )

Insert an elemen t in to a hash table (PUSH).

Allo cate a new elemen t E b y calling H's ALLOC_F function on V ALUE. The

k ey K of the new elemen t E is computed using KEY_F called on E. If the v alue

of gdsl_hash_get_lists_max_size(H) is not reac hed, or if it is equal to zero,

then the insertion is simple. Otherwise, H is re-organized as follo w:

ˆ its actual gdsl_hash_get_en tries_n um b er(H) (sa y N) is mo di�ed as N �
2 + 1

ˆ its actual gdsl_hash_get_lists_max_size(H) (sa y M) is mo di�ed as M

� 2 The elemen t E is then inserted in to H at the en try computed b y

HASH_F( K ) mo dulo gdsl_hash_get_en tries_n um b er(H). ALLOC_F,

KEY_F and HASH_F are the function p oin ters passed to gdsl_hash_-

allo c() (p. 84).

Note:

Complexit y: O( 1 ) if gdsl_hash_get_lists_max_size(H) is not reac hed or

if it is equal to zero

Complexit y: O ( gdsl_hash_mo dify (H) ) if gdsl_hash_get_lists_max_-

size(H) is reac hed, so H needs to gro w

Precondition:

H m ust b e a v alid gdsl_hash_t

P arameters:

H The hash table to mo dify

V ALUE The v alue used to mak e the new elemen t to insert in to H
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Returns:

the inserted elemen t E in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_hash_allo c() (p. 84)

gdsl_hash_remo v e() (p. 90)

gdsl_hash_delete() (p. 90)

gdsl_hash_get_size() (p. 88)

gdsl_hash_get_en tries_n um b er() (p. 86)

gdsl_hash_mo dify() (p. 91)

4.8.2.13 gdsl_elemen t_t gdsl_hash_remo v e (gdsl_hash_t H ,

const c har � KEY )

Remo v e an elemen t from a hash table (POP).

Searc h in to the hash table H for the �rst elemen t E equal to KEY. If E is found,

it is remo v ed from H and then returned.

Note:

Complexit y: O( M ), where M is the a v erage size of H's lists

Precondition:

H m ust b e a v alid gdsl_hash_t

P arameters:

H The hash table to mo dify

KEY The k ey used to �nd the elemen t to remo v e

Returns:

the �rst founded elemen t equal to KEY in H in case is found.

NULL in case no elemen t equal to KEY is found in H.

See also:

gdsl_hash_insert() (p. 89)

gdsl_hash_searc h() (p. 92)

gdsl_hash_delete() (p. 90)

4.8.2.14 gdsl_hash_t gdsl_hash_delete (gdsl_hash_t H , const

c har � KEY )

Delete an elemen t from a hash table.

Remo v e from he hash table H the �rst founded elemen t E equal to KEY. If E is

found, it is remo v ed from H and E is deallo cated using H's FREE_F function

passed to gdsl_hash_allo c() (p. 84), then H is returned.
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Note:

Complexit y: O( M ), where M is the a v erage size of H's lists

Precondition:

H m ust b e a v alid gdsl_hash_t

P arameters:

H The hash table to mo dify

KEY The k ey used to �nd the elemen t to remo v e

Returns:

the mo di�ed hash table after remo v al of E if E w as found.

NULL if no elemen t equal to KEY w as found.

See also:

gdsl_hash_insert() (p. 89)

gdsl_hash_searc h() (p. 92)

gdsl_hash_remo v e() (p. 90)

4.8.2.15 gdsl_hash_t gdsl_hash_mo dify (gdsl_hash_t

H , ushort NEW_ENTRIES_NB , ushort

NEW_LISTS_MAX_SIZE )

Increase the dimensions of a hash table.

The hash table H is re-organized to ha v e NEW_ENTRIES_NB lists en tries.

Eac h en try is limited to NEW_LISTS_MAX_SIZE elemen ts. After a call to

this function, all insertions in to H will mak e H automatically gro wing if needed.

The gro w is needed eac h time an insertion mak es an en try list to reac h NEW_-

LISTS_MAX_SIZE elemen ts. In this case, H will b e reorganized automatically

b y gdsl_hash_insert() (p. 89).

Note:

Complexit y: O( j H j )

Precondition:

H m ust b e a v alid gdsl_hash_t & NEW_ENTRIES_NB > gdsl_hash_-

get_en tries_n um b er(H) & NEW_LISTS_MAX_SIZE > gdsl_hash_-

get_lists_max_size(H)

P arameters:

H The hash table to mo dify

NEW_ENTRIES_NB

NEW_LISTS_MAX_SIZE

Returns:

the mo di�ed hash table H in case of success

NULL in case of failure, or in case NEW_ENTRIES_NB < = gdsl_hash_-

get_en tries_n um b er(H) or in case NEW_LISTS_MAX_SIZE < = gdsl_-

hash_get_lists_max_size(H) in these cases, H is not mo di�ed

Generated on Th u Jun 22 11:15:30 2006 for gdsl b y Do xygen



92 gdsl Mo dule Do cumen tation

See also:

gdsl_hash_insert() (p. 89)

gdsl_hash_get_en tries_n um b er() (p. 86)

gdsl_hash_get_�ll_factor() (p. 88)

gdsl_hash_get_longest_list_size() (p. 87)

gdsl_hash_get_lists_max_size() (p. 87)

4.8.2.16 gdsl_elemen t_t gdsl_hash_searc h (const gdsl_hash_t

H , const c har � KEY )

Searc h for a particular elemen t in to a hash table (GET).

Searc h the �rst elemen t E equal to KEY in the hash table H.

Note:

Complexit y: O( M ), where M is the a v erage size of H's lists

Precondition:

H m ust b e a v alid gdsl_hash_t

P arameters:

H The hash table to searc h the elemen t in

KEY The k ey to compare H's elemen ts with

Returns:

the founded elemen t E if it w as found.

NULL in case the searc hed elemen t E w as not found.

See also:

gdsl_hash_insert() (p. 89)

gdsl_hash_remo v e() (p. 90)

gdsl_hash_delete() (p. 90)

4.8.2.17 gdsl_elemen t_t gdsl_hash_map (const gdsl_hash_t H ,

gdsl_map_func_t MAP_F , v oid � USER_D A T A )

P arse a hash table.

P arse all elemen ts of the hash table H. The MAP_F function is called on eac h

H's elemen t with USER_D A T A argumen t. If MAP_F returns GDSL_MAP_-

STOP then gdsl_hash_map() (p. 92) stops and returns its last examinated

elemen t.

Note:

Complexit y: O( j H j )

Precondition:

H m ust b e a v alid gdsl_hash_t & MAP_F != NULL
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P arameters:

H The hash table to map

MAP_F The map function.

USER_D A T A User's datas passed to MAP_F

Returns:

the �rst elemen t for whic h MAP_F returns GDSL_MAP_STOP .

NULL when the parsing is done.

4.8.2.18 v oid gdsl_hash_write (const gdsl_hash_t H ,

gdsl_write_func_t WRITE_F , FILE � OUTPUT_FILE ,

v oid � USER_D A T A )

W rite all the elemen ts of a hash table to a �le.

W rite the elemen ts of the hash table H to OUTPUT_FILE, using WRITE_F

function. A dditionnal USER_D A T A argumen t could b e passed to WRITE_F.

Note:

Complexit y: O( j H j )

Precondition:

H m ust b e a v alid gdsl_hash_t & OUTPUT_FILE != NULL & WRITE_F

!= NULL

P arameters:

H The hash table to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write H's elemen ts.

USER_D A T A User's datas passed to WRITE_F.

See also:

gdsl_hash_write_xml() (p. 93)

gdsl_hash_dump() (p. 94)

4.8.2.19 v oid gdsl_hash_write_xml (const gdsl_hash_t H ,

gdsl_write_func_t WRITE_F , FILE � OUTPUT_FILE ,

v oid � USER_D A T A )

W rite the con ten t of a hash table to a �le in to XML.

W rite the elemen ts of the hash table H to OUTPUT_FILE, in to XML lan-

guage. If WRITE_F != NULL, then uses WRITE_F to write H's elemen ts

to OUTPUT_FILE. A dditionnal USER_D A T A argumen t could b e passed to

WRITE_F.

Generated on Th u Jun 22 11:15:30 2006 for gdsl b y Do xygen



94 gdsl Mo dule Do cumen tation

Note:

Complexit y: O( j H j )

Precondition:

H m ust b e a v alid gdsl_hash_t & OUTPUT_FILE != NULL

P arameters:

H The hash table to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write H's elemen ts.

USER_D A T A User's datas passed to WRITE_F.

See also:

gdsl_hash_write() (p. 93)

gdsl_hash_dump() (p. 94)

4.8.2.20 v oid gdsl_hash_dump (const gdsl_hash_t H ,

gdsl_write_func_t WRITE_F , FILE � OUTPUT_FILE ,

v oid � USER_D A T A )

Dump the in ternal structure of a hash table to a �le.

Dump the structure of the hash table H to OUTPUT_FILE. If WRITE_F !=

NULL, then uses WRITE_F to write H's elemen ts to OUTPUT_FILE. A ddi-

tionnal USER_D A T A argumen t could b e passed to WRITE_F.

Note:

Complexit y: O( j H j )

Precondition:

H m ust b e a v alid gdsl_hash_t & OUTPUT_FILE != NULL

P arameters:

H The hash table to write

WRITE_F The write function

OUTPUT_FILE The �le where to write H's elemen ts

USER_D A T A User's datas passed to WRITE_F

See also:

gdsl_hash_write() (p. 93)

gdsl_hash_write_xml() (p. 93)
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4.9 Heap manipulation mo dule

T yp edefs

ˆ t yp edef heap � gdsl_heap_t

GDSL he ap typ e.

F unctions

ˆ gdsl_heap_t gdsl_heap_allo c (const c har � NAME, gdsl_allo c_-

func_t ALLOC_F, gdsl_free_func_t FREE_F, gdsl_compare_-

func_t COMP_F)

Cr e ate a new he ap.

ˆ v oid gdsl_heap_free ( gdsl_heap_t H)

Destr oy a he ap.

ˆ v oid gdsl_heap_�ush ( gdsl_heap_t H)

Flush a he ap.

ˆ const c har � gdsl_heap_get_name (const gdsl_heap_t H)

Get the name of a he ap.

ˆ ulong gdsl_heap_get_size (const gdsl_heap_t H)

Get the size of a he ap.

ˆ gdsl_elemen t_t gdsl_heap_get_top (const gdsl_heap_t H)

Get the top of a he ap.

ˆ b o ol gdsl_heap_is_empt y (const gdsl_heap_t H)

Che ck if a he ap is empty.

ˆ gdsl_heap_t gdsl_heap_set_name ( gdsl_heap_t H, const c har

� NEW_NAME)

Set the name of a he ap.

ˆ gdsl_elemen t_t gdsl_heap_set_top ( gdsl_heap_t H, v oid

� V ALUE)

Substitute the top element of a he ap by a lesser one.

ˆ gdsl_elemen t_t gdsl_heap_insert ( gdsl_heap_t H, v oid

� V ALUE)

Insert an element into a he ap (PUSH).

ˆ gdsl_elemen t_t gdsl_heap_remo v e_top ( gdsl_heap_t H)
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R emove the top element fr om a he ap (POP).

ˆ gdsl_heap_t gdsl_heap_delete_top ( gdsl_heap_t H)

Delete the top element fr om a he ap.

ˆ gdsl_elemen t_t gdsl_heap_map_forw ard (const gdsl_heap_t

H, gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a he ap.

ˆ v oid gdsl_heap_write (const gdsl_heap_t H, gdsl_write_func_t

WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite al l the elements of a he ap to a �le.

ˆ v oid gdsl_heap_write_xml (const gdsl_heap_t H, gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite the c ontent of a he ap to a �le into XML.

ˆ v oid gdsl_heap_dump (const gdsl_heap_t H, gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

Dump the internal structur e of a he ap to a �le.

4.9.1 T yp edef Do cumen tation

4.9.1.1 t yp edef struct heap � gdsl_heap_t

GDSL heap t yp e.

This t yp e is v olun tary opaque. V ariables of this kind could'n t b e directly used,

but b y the functions of this mo dule.

De�nition at line 54 of �le gdsl_heap.h.

4.9.2 F unction Do cumen tation

4.9.2.1 gdsl_heap_t gdsl_heap_allo c (const c har � NAME ,

gdsl_allo c_func_t ALLOC_F , gdsl_free_func_t

FREE_F , gdsl_compare_func_t COMP_F )

Create a new heap.

Allo cate a new heap data structure whic h name is set to a cop y of NAME.

The function p oin ters ALLOC_F, FREE_F and COMP_F could b e used to

resp ectiv ely , allo c, free and compares elemen ts in the heap. These p oin ters could

b e set to NULL to use the default ones:

ˆ the default ALLOC_F simply returns its argumen t

ˆ the default FREE_F do es nothing
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ˆ the default COMP_F alw a ys returns 0

Note:

Complexit y: O( 1 )

Precondition:

nothing

P arameters:

NAME The name of the new heap to create

ALLOC_F F unction to allo c elemen t when inserting it in the heap

FREE_F F unction to free elemen t when remo ving it from the heap

COMP_F F unction to compare elemen ts in to the heap

Returns:

the newly allo cated heap in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_heap_free() (p. 97)

gdsl_heap_�ush() (p. 98)

4.9.2.2 v oid gdsl_heap_free (gdsl_heap_t H )

Destro y a heap.

Deallo cate all the elemen ts of the heap H b y calling H's FREE_F function

passed to gdsl_heap_allo c() (p. 96). The name of H is deallo cated and H is

deallo cated itself to o.

Note:

Complexit y: O( j H j )

Precondition:

H m ust b e a v alid gdsl_heap_t

P arameters:

H The heap to destro y

See also:

gdsl_heap_allo c() (p. 96)

gdsl_heap_�ush() (p. 98)
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4.9.2.3 v oid gdsl_heap_�ush (gdsl_heap_t H )

Flush a heap.

Deallo cate all the elemen ts of the heap H b y calling H's FREE_F function

passed to gdsl_heap_allo c() (p. 96). H is not deallo cated itself and H's name

is not mo di�ed.

Note:

Complexit y: O( j H j )

Precondition:

H m ust b e a v alid gdsl_heap_t

P arameters:

H The heap to �ush

See also:

gdsl_heap_allo c() (p. 96)

gdsl_heap_free() (p. 97)

4.9.2.4 const c har � gdsl_heap_get_name (const gdsl_heap_t H )

Get the name of a heap.

Note:

Complexit y: O( 1 )

Precondition:

H m ust b e a v alid gdsl_heap_t

P ostcondition:

The returned string MUST NOT b e freed.

P arameters:

H The heap to get the name from

Returns:

the name of the heap H.

See also:

gdsl_heap_set_name() (p. 100)
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4.9.2.5 ulong gdsl_heap_get_size (const gdsl_heap_t H )

Get the size of a heap.

Note:

Complexit y: O( 1 )

Precondition:

H m ust b e a v alid gdsl_heap_t

P arameters:

H The heap to get the size from

Returns:

the n um b er of elemen ts of H (noted j H j ).

4.9.2.6 gdsl_elemen t_t gdsl_heap_get_top (const gdsl_heap_t

H )

Get the top of a heap.

Note:

Complexit y: O( 1 )

Precondition:

H m ust b e a v alid gdsl_heap_t

P arameters:

H The heap to get the top from

Returns:

the elemen t con tained at the top p osition of the heap H if H is not empt y .

The returned elemen t is not remo v ed from H.

NULL if the heap H is empt y .

See also:

gdsl_heap_set_top() (p. 100)

4.9.2.7 b o ol gdsl_heap_is_empt y (const gdsl_heap_t H )

Chec k if a heap is empt y .

Note:

Complexit y: O( 1 )

Precondition:

H m ust b e a v alid gdsl_heap_t

Generated on Th u Jun 22 11:15:30 2006 for gdsl b y Do xygen



100 gdsl Mo dule Do cumen tation

P arameters:

H The heap to c hec k

Returns:

TR UE if the heap H is empt y .

F ALSE if the heap H is not empt y .

4.9.2.8 gdsl_heap_t gdsl_heap_set_name (gdsl_heap_t H , const

c har � NEW_NAME )

Set the name of a heap.

Change the previous name of the heap H to a cop y of NEW_NAME.

Note:

Complexit y: O( 1 )

Precondition:

H m ust b e a v alid gdsl_heap_t

P arameters:

H The heap to c hange the name

NEW_NAME The new name of H

Returns:

the mo di�ed heap in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_heap_get_name() (p. 98)

4.9.2.9 gdsl_elemen t_t gdsl_heap_set_top (gdsl_heap_t H , v oid

� V ALUE )

Substitute the top elemen t of a heap b y a lesser one.

T ry to replace the top elemen t of a heap b y a lesser one.

Note:

Complexit y: O( log ( j H j ) )

Precondition:

H m ust b e a v alid gdsl_heap_t

P arameters:

H The heap to substitute the top elemen t

V ALUE the v alue to substitute to the top
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Returns:

The old top elemen t v alue in case V ALUE is lesser than all other H elemen ts.

NULL in case of V ALUE is greather or equal to all other H elemen ts.

See also:

gdsl_heap_get_top() (p. 99)

4.9.2.10 gdsl_elemen t_t gdsl_heap_insert (gdsl_heap_t H , v oid

� V ALUE )

Insert an elemen t in to a heap (PUSH).

Allo cate a new elemen t E b y calling H's ALLOC_F function on V ALUE. The

elemen t E is then inserted in to H at the go o d p osition to ensure H is alw a ys a

heap.

Note:

Complexit y: O( log ( j H j ) )

Precondition:

H m ust b e a v alid gdsl_heap_t

P arameters:

H The heap to mo dify

V ALUE The v alue used to mak e the new elemen t to insert in to H

Returns:

the inserted elemen t E in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_heap_allo c() (p. 96)

gdsl_heap_remo v e()

gdsl_heap_delete()

gdsl_heap_get_size() (p. 99)

4.9.2.11 gdsl_elemen t_t gdsl_heap_remo v e_top (gdsl_heap_t

H )

Remo v e the top elemen t from a heap (POP).

Remo v e the top elemen t from the heap H. The elemen t is remo v ed from H and

is also returned.

Note:

Complexit y: O( log ( j H j ) )
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Precondition:

H m ust b e a v alid gdsl_heap_t

P arameters:

H The heap to mo dify

Returns:

the remo v ed top elemen t.

NULL if the heap is empt y .

See also:

gdsl_heap_insert() (p. 101)

gdsl_heap_delete_top() (p. 102)

4.9.2.12 gdsl_heap_t gdsl_heap_delete_top (gdsl_heap_t H )

Delete the top elemen t from a heap.

Remo v e the top elemen t from the heap H. The elemen t is remo v ed from H

and is also deallo cated using H's FREE_F function passed to gdsl_heap_-

allo c() (p. 96), then H is returned.

Note:

Complexit y: O( log ( j H j ) )

Precondition:

H m ust b e a v alid gdsl_heap_t

P arameters:

H The heap to mo dify

Returns:

the mo di�ed heap after remo v al of top elemen t.

NULL if heap is empt y .

See also:

gdsl_heap_insert() (p. 101)

gdsl_heap_remo v e_top() (p. 101)

4.9.2.13 gdsl_elemen t_t gdsl_heap_map_forw ard (const

gdsl_heap_t H , gdsl_map_func_t MAP_F , v oid �
USER_D A T A )

P arse a heap.

P arse all elemen ts of the heap H. The MAP_F function is called on eac h H's el-

emen t with USER_D A T A argumen t. If MAP_F returns GDSL_MAP_STOP

then gdsl_heap_map() stops and returns its last examinated elemen t.
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Note:

Complexit y: O( j H j )

Precondition:

H m ust b e a v alid gdsl_heap_t & MAP_F != NULL

P arameters:

H The heap to map

MAP_F The map function.

USER_D A T A User's datas passed to MAP_F

Returns:

the �rst elemen t for whic h MAP_F returns GDSL_MAP_STOP .

NULL when the parsing is done.

4.9.2.14 v oid gdsl_heap_write (const gdsl_heap_t H ,

gdsl_write_func_t WRITE_F , FILE � OUTPUT_FILE ,

v oid � USER_D A T A )

W rite all the elemen ts of a heap to a �le.

W rite the elemen ts of the heap H to OUTPUT_FILE, using WRITE_F func-

tion. A dditionnal USER_D A T A argumen t could b e passed to WRITE_F.

Note:

Complexit y: O( j H j )

Precondition:

H m ust b e a v alid gdsl_heap_t & OUTPUT_FILE != NULL & WRITE_F

!= NULL

P arameters:

H The heap to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write H's elemen ts.

USER_D A T A User's datas passed to WRITE_F.

See also:

gdsl_heap_write_xml() (p. 103)

gdsl_heap_dump() (p. 104)

4.9.2.15 v oid gdsl_heap_write_xml (const gdsl_heap_t H ,

gdsl_write_func_t WRITE_F , FILE � OUTPUT_FILE ,

v oid � USER_D A T A )

W rite the con ten t of a heap to a �le in to XML.
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W rite the elemen ts of the heap H to OUTPUT_FILE, in to XML language.

If WRITE_F != NULL, then uses WRITE_F to write H's elemen ts to

OUTPUT_FILE. A dditionnal USER_D A T A argumen t could b e passed to

WRITE_F.

Note:

Complexit y: O( j H j )

Precondition:

H m ust b e a v alid gdsl_heap_t & OUTPUT_FILE != NULL

P arameters:

H The heap to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write H's elemen ts.

USER_D A T A User's datas passed to WRITE_F.

See also:

gdsl_heap_write() (p. 103)

gdsl_heap_dump() (p. 104)

4.9.2.16 v oid gdsl_heap_dump (const gdsl_heap_t H ,

gdsl_write_func_t WRITE_F , FILE � OUTPUT_FILE ,

v oid � USER_D A T A )

Dump the in ternal structure of a heap to a �le.

Dump the structure of the heap H to OUTPUT_FILE. If WRITE_F != NULL,

then uses WRITE_F to write H's elemen ts to OUTPUT_FILE. A dditionnal

USER_D A T A argumen t could b e passed to WRITE_F.

Note:

Complexit y: O( j H j )

Precondition:

H m ust b e a v alid gdsl_heap_t & OUTPUT_FILE != NULL

P arameters:

H The heap to write

WRITE_F The write function

OUTPUT_FILE The �le where to write H's elemen ts

USER_D A T A User's datas passed to WRITE_F

See also:

gdsl_heap_write() (p. 103)

gdsl_heap_write_xml() (p. 103)
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4.10 Doubly-link ed list manipulation mo dule

T yp edefs

ˆ t yp edef _gdsl_list � gdsl_list_t

GDSL doubly-linke d list typ e.

ˆ t yp edef _gdsl_list_cursor � gdsl_list_cursor_t

GDSL doubly-linke d list cursor typ e.

F unctions

ˆ gdsl_list_t gdsl_list_allo c (const c har � NAME, gdsl_allo c_-

func_t ALLOC_F, gdsl_free_func_t FREE_F)

Cr e ate a new list.

ˆ v oid gdsl_list_free ( gdsl_list_t L)

Destr oy a list.

ˆ v oid gdsl_list_�ush ( gdsl_list_t L)

Flush a list.

ˆ const c har � gdsl_list_get_name (const gdsl_list_t L)

Get the name of a list.

ˆ ulong gdsl_list_get_size (const gdsl_list_t L)

Get the size of a list.

ˆ b o ol gdsl_list_is_empt y (const gdsl_list_t L)

Che ck if a list is empty.

ˆ gdsl_elemen t_t gdsl_list_get_head (const gdsl_list_t L)

Get the he ad of a list.

ˆ gdsl_elemen t_t gdsl_list_get_tail (const gdsl_list_t L)

Get the tail of a list.

ˆ gdsl_list_t gdsl_list_set_name ( gdsl_list_t L, const c har

� NEW_NAME)

Set the name of a list.

ˆ gdsl_elemen t_t gdsl_list_insert_head ( gdsl_list_t L, v oid

� V ALUE)

Insert an element at the he ad of a list.

Generated on Th u Jun 22 11:15:30 2006 for gdsl b y Do xygen



106 gdsl Mo dule Do cumen tation

ˆ gdsl_elemen t_t gdsl_list_insert_tail ( gdsl_list_t L, v oid

� V ALUE)

Insert an element at the tail of a list.

ˆ gdsl_elemen t_t gdsl_list_remo v e_head ( gdsl_list_t L)

R emove the he ad of a list.

ˆ gdsl_elemen t_t gdsl_list_remo v e_tail ( gdsl_list_t L)

R emove the tail of a list.

ˆ gdsl_elemen t_t gdsl_list_remo v e ( gdsl_list_t L, gdsl_-

compare_func_t COMP_F, const v oid � V ALUE)

R emove a p articular element fr om a list.

ˆ gdsl_list_t gdsl_list_delete_head ( gdsl_list_t L)

Delete the he ad of a list.

ˆ gdsl_list_t gdsl_list_delete_tail ( gdsl_list_t L)

Delete the tail of a list.

ˆ gdsl_list_t gdsl_list_delete ( gdsl_list_t L, gdsl_compare_-

func_t COMP_F, const v oid � V ALUE)

Delete a p articular element fr om a list.

ˆ gdsl_elemen t_t gdsl_list_searc h (const gdsl_list_t L, gdsl_-

compare_func_t COMP_F, const v oid � V ALUE)

Se ar ch for a p articular element into a list.

ˆ gdsl_elemen t_t gdsl_list_searc h_b y_p osition (const gdsl_-

list_t L, ulong POS)

Se ar ch for an element by its p osition in a list.

ˆ gdsl_elemen t_t gdsl_list_searc h_max (const gdsl_list_t L,

gdsl_compare_func_t COMP_F)

Se ar ch for the gr e atest element of a list.

ˆ gdsl_elemen t_t gdsl_list_searc h_min (const gdsl_list_t L,

gdsl_compare_func_t COMP_F)

Se ar ch for the lowest element of a list.

ˆ gdsl_list_t gdsl_list_sort ( gdsl_list_t L, gdsl_compare_-

func_t COMP_F)

Sort a list.

ˆ gdsl_elemen t_t gdsl_list_map_forw ard (const gdsl_list_t L,

gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a list fr om he ad to tail.
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ˆ gdsl_elemen t_t gdsl_list_map_bac kw ard (const gdsl_list_t L,

gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a list fr om tail to he ad.

ˆ v oid gdsl_list_write (const gdsl_list_t L, gdsl_write_func_t

WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite al l the elements of a list to a �le.

ˆ v oid gdsl_list_write_xml (const gdsl_list_t L, gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite the c ontent of a list to a �le into XML.

ˆ v oid gdsl_list_dump (const gdsl_list_t L, gdsl_write_func_t

WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

Dump the internal structur e of a list to a �le.

ˆ gdsl_list_cursor_t gdsl_list_cursor_allo c (const gdsl_list_t

L)

Cr e ate a new list cursor.

ˆ v oid gdsl_list_cursor_free ( gdsl_list_cursor_t C)

Destr oy a list cursor.

ˆ v oid gdsl_list_cursor_mo v e_to_head ( gdsl_list_cursor_t C)

Put a cursor on the he ad of its list.

ˆ v oid gdsl_list_cursor_mo v e_to_tail ( gdsl_list_cursor_t C)

Put a cursor on the tail of its list.

ˆ gdsl_elemen t_t gdsl_list_cursor_mo v e_to_v alue ( gdsl_list_-

cursor_t C, gdsl_compare_func_t COMP_F, v oid � V ALUE)

Plac e a cursor on a p articular element.

ˆ gdsl_elemen t_t gdsl_list_cursor_mo v e_to_p osition ( gdsl_-

list_cursor_t C, ulong POS)

Plac e a cursor on a element given by its p osition.

ˆ v oid gdsl_list_cursor_step_forw ard ( gdsl_list_cursor_t C)

Move a cursor one step forwar d of its list.

ˆ v oid gdsl_list_cursor_step_bac kw ard ( gdsl_list_cursor_t C)

Move a cursor one step b ackwar d of its list.

ˆ b o ol gdsl_list_cursor_is_on_head (const gdsl_list_cursor_t

C)

Che ck if a cursor is on the he ad of its list.
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ˆ b o ol gdsl_list_cursor_is_on_tail (const gdsl_list_cursor_t

C)

Che ck if a cursor is on the tail of its list.

ˆ b o ol gdsl_list_cursor_has_succ (const gdsl_list_cursor_t C)

Che ck if a cursor has a suc c essor.

ˆ b o ol gdsl_list_cursor_has_pred (const gdsl_list_cursor_t C)

Che ck if a cursor has a pr e de c essor.

ˆ v oid gdsl_list_cursor_set_con ten t ( gdsl_list_cursor_t C,

gdsl_elemen t_t E)

Set the c ontent of the cursor.

ˆ gdsl_elemen t_t gdsl_list_cursor_get_con ten t (const gdsl_-

list_cursor_t C)

Get the c ontent of a cursor.

ˆ gdsl_elemen t_t gdsl_list_cursor_insert_after ( gdsl_list_-

cursor_t C, v oid � V ALUE)

Insert a new element after a cursor.

ˆ gdsl_elemen t_t gdsl_list_cursor_insert_b efore ( gdsl_list_-

cursor_t C, v oid � V ALUE)

Insert a new element b efor e a cursor.

ˆ gdsl_elemen t_t gdsl_list_cursor_remo v e ( gdsl_list_cursor_t

C)

R emove c the element under a cursor.

ˆ gdsl_elemen t_t gdsl_list_cursor_remo v e_after ( gdsl_list_-

cursor_t C)

R emove c the element after a cursor.

ˆ gdsl_elemen t_t gdsl_list_cursor_remo v e_b efore ( gdsl_list_-

cursor_t C)

R emove the element b efor e a cursor.

ˆ gdsl_list_cursor_t gdsl_list_cursor_delete ( gdsl_list_-

cursor_t C)

Delete the element under a cursor.

ˆ gdsl_list_cursor_t gdsl_list_cursor_delete_after ( gdsl_list_-

cursor_t C)

Delete the element after a cursor.
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ˆ gdsl_list_cursor_t gdsl_list_cursor_delete_b efore ( gdsl_-

list_cursor_t C)

Delete the element b efor e the cursor of a list.

4.10.1 T yp edef Do cumen tation

4.10.1.1 t yp edef struct _gdsl_list � gdsl_list_t

GDSL doubly-link ed list t yp e.

This t yp e is v olun tary opaque. V ariables of this kind could'n t b e directly used,

but b y the functions of this mo dule.

De�nition at line 51 of �le gdsl_list.h.

4.10.1.2 t yp edef struct _gdsl_list_cursor � gdsl_list_cursor_t

GDSL doubly-link ed list cursor t yp e.

This t yp e is v olun tary opaque. V ariables of this kind could'n t b e directly used,

but b y the functions of this mo dule.

De�nition at line 59 of �le gdsl_list.h.

4.10.2 F unction Do cumen tation

4.10.2.1 gdsl_list_t gdsl_list_allo c (const c har � NAME ,

gdsl_allo c_func_t ALLOC_F , gdsl_free_func_t

FREE_F )

Create a new list.

Allo cate a new list data structure whic h name is set to a cop y of NAME. The

function p oin ters ALLOC_F and FREE_F could b e used to resp ectiv ely , allo c

and free elemen ts in the list. These p oin ters could b e set to NULL to use the

default ones:

ˆ the default ALLOC_F simply returns its argumen t

ˆ the default FREE_F do es nothing

Note:

Complexit y: O( 1 )

Precondition:

nothing

P arameters:

NAME The name of the new list to create
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ALLOC_F F unction to allo c elemen t when inserting it in the list

FREE_F F unction to free elemen t when remo ving it from the list

Returns:

the newly allo cated list in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_list_free() (p. 110)

gdsl_list_�ush() (p. 110)

4.10.2.2 v oid gdsl_list_free (gdsl_list_t L )

Destro y a list.

Flush and destro y the list L. All the elemen ts of L are freed using L's FREE_F

function passed to gdsl_list_allo c() (p. 109).

Note:

Complexit y: O( j L j )

Precondition:

L m ust b e a v alid gdsl_list_t

P arameters:

L The list to destro y

See also:

gdsl_list_allo c() (p. 109)

gdsl_list_�ush() (p. 110)

4.10.2.3 v oid gdsl_list_�ush (gdsl_list_t L )

Flush a list.

Destro y all the elemen ts of the list L b y calling L's FREE_F function passed

to gdsl_list_allo c() (p. 109). L is not deallo cated itself and L's name is not

mo di�ed.

Note:

Complexit y: O( j L j )

Precondition:

L m ust b e a v alid gdsl_list_t

P arameters:

L The list to �ush

See also:

gdsl_list_allo c() (p. 109)

gdsl_list_free() (p. 110)
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4.10.2.4 const c har � gdsl_list_get_name (const gdsl_list_t L )

Get the name of a list.

Note:

Complexit y: O( 1 )

Precondition:

L m ust b e a v alid gdsl_list_t

P ostcondition:

The returned string MUST NOT b e freed.

P arameters:

L The list to get the name from

Returns:

the name of the list L.

See also:

gdsl_list_set_name() (p. 113)

4.10.2.5 ulong gdsl_list_get_size (const gdsl_list_t L )

Get the size of a list.

Note:

Complexit y: O( 1 )

Precondition:

L m ust b e a v alid gdsl_list_t

P arameters:

L The list to get the size from

Returns:

the n um b er of elemen ts of the list L (noted j L j ).

4.10.2.6 b o ol gdsl_list_is_empt y (const gdsl_list_t L )

Chec k if a list is empt y .

Note:

Complexit y: O( 1 )

Precondition:

L m ust b e a v alid gdsl_list_t
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P arameters:

L The list to c hec k

Returns:

TR UE if the list L is empt y .

F ALSE if the list L is not empt y .

4.10.2.7 gdsl_elemen t_t gdsl_list_get_head (const gdsl_list_t

L )

Get the head of a list.

Note:

Complexit y: O( 1 )

Precondition:

L m ust b e a v alid gdsl_list_t

P arameters:

L The list to get the head from

Returns:

the elemen t at L's head p osition if L is not empt y . The returned elemen t

is not remo v ed from L.

NULL if the list L is empt y .

See also:

gdsl_list_get_tail() (p. 112)

4.10.2.8 gdsl_elemen t_t gdsl_list_get_tail (const gdsl_list_t L )

Get the tail of a list.

Note:

Complexit y: O( 1 )

Precondition:

L m ust b e a v alid gdsl_list_t

P arameters:

L The list to get the tail from

Returns:

the elemen t at L's tail p osition if L is not empt y . The returned elemen t is

not remo v ed from L.

NULL if L is empt y .

See also:

gdsl_list_get_head() (p. 112)
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4.10.2.9 gdsl_list_t gdsl_list_set_name (gdsl_list_t L , const

c har � NEW_NAME )

Set the name of a list.

Changes the previous name of the list L to a cop y of NEW_NAME.

Note:

Complexit y: O( 1 )

Precondition:

L m ust b e a v alid gdsl_list_t

P arameters:

L The list to c hange the name

NEW_NAME The new name of L

Returns:

the mo di�ed list in case of success.

NULL in case of failure.

See also:

gdsl_list_get_name() (p. 111)

4.10.2.10 gdsl_elemen t_t gdsl_list_insert_head (gdsl_list_t L ,

v oid � V ALUE )

Insert an elemen t at the head of a list.

Allo cate a new elemen t E b y calling L's ALLOC_F function on V ALUE.

ALLOC_F is the function p oin ter passed to gdsl_list_allo c() (p. 109). The

new elemen t E is then inserted at the header p osition of the list L.

Note:

Complexit y: O( 1 )

Precondition:

L m ust b e a v alid gdsl_list_t

P arameters:

L The list to insert in to

V ALUE The v alue used to mak e the new elemen t to insert in to L

Returns:

the inserted elemen t E in case of success.

NULL in case of failure.

See also:

gdsl_list_insert_tail() (p. 114)

gdsl_list_remo v e_head() (p. 114)

gdsl_list_remo v e_tail() (p. 115)

gdsl_list_remo v e() (p. 115)
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4.10.2.11 gdsl_elemen t_t gdsl_list_insert_tail (gdsl_list_t L ,

v oid � V ALUE )

Insert an elemen t at the tail of a list.

Allo cate a new elemen t E b y calling L's ALLOC_F function on V ALUE.

ALLOC_F is the function p oin ter passed to gdsl_list_allo c() (p. 109). The

new elemen t E is then inserted at the fo oter p osition of the list L.

Note:

Complexit y: O( 1 )

Precondition:

L m ust b e a v alid gdsl_list_t

P arameters:

L The list to insert in to

V ALUE The v alue used to mak e the new elemen t to insert in to L

Returns:

the inserted elemen t E in case of success.

NULL in case of failure.

See also:

gdsl_list_insert_head() (p. 113)

gdsl_list_remo v e_head() (p. 114)

gdsl_list_remo v e_tail() (p. 115)

gdsl_list_remo v e() (p. 115)

4.10.2.12 gdsl_elemen t_t gdsl_list_remo v e_head (gdsl_list_t L )

Remo v e the head of a list.

Remo v e the elemen t at the head of the list L.

Note:

Complexit y: O( 1 )

Precondition:

L m ust b e a v alid gdsl_list_t

P arameters:

L The list to remo v e the head from

Returns:

the remo v ed elemen t in case of success.

NULL in case of L is empt y .
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See also:

gdsl_list_insert_head() (p. 113)

gdsl_list_insert_tail() (p. 114)

gdsl_list_remo v e_tail() (p. 115)

gdsl_list_remo v e() (p. 115)

4.10.2.13 gdsl_elemen t_t gdsl_list_remo v e_tail (gdsl_list_t L )

Remo v e the tail of a list.

Remo v e the elemen t at the tail of the list L.

Note:

Complexit y: O( 1 )

Precondition:

L m ust b e a v alid gdsl_list_t

P arameters:

L The list to remo v e the tail from

Returns:

the remo v ed elemen t in case of success.

NULL in case of L is empt y .

See also:

gdsl_list_insert_head() (p. 113)

gdsl_list_insert_tail() (p. 114)

gdsl_list_remo v e_head() (p. 114)

gdsl_list_remo v e() (p. 115)

4.10.2.14 gdsl_elemen t_t gdsl_list_remo v e (gdsl_list_t L ,

gdsl_compare_func_t COMP_F , const v oid � V ALUE )

Remo v e a particular elemen t from a list.

Searc h in to the list L for the �rst elemen t E equal to V ALUE b y using COMP_F.

If E is found, it is remo v ed from L and then returned.

Note:

Complexit y: O( j L j / 2 )

Precondition:

L m ust b e a v alid gdsl_list_t & COMP_F != NULL

P arameters:

L The list to remo v e the elemen t from
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COMP_F The comparison function used to �nd the elemen t to remo v e

V ALUE The v alue used to compare the elemen t to remo v e with

Returns:

the founded elemen t E if it w as found.

NULL in case the searc hed elemen t E w as not found.

See also:

gdsl_list_insert_head() (p. 113)

gdsl_list_insert_tail() (p. 114)

gdsl_list_remo v e_head() (p. 114)

gdsl_list_remo v e_tail() (p. 115)

4.10.2.15 gdsl_list_t gdsl_list_delete_head (gdsl_list_t L )

Delete the head of a list.

Remo v e the header elemen t from the list L and deallo cates it using the FREE_F

function passed to gdsl_list_allo c() (p. 109).

Note:

Complexit y: O( 1 )

Precondition:

L m ust b e a v alid gdsl_list_t

P arameters:

L The list to destro y the head from

Returns:

the mo di�ed list L in case of success.

NULL if L is empt y .

See also:

gdsl_list_allo c() (p. 109)

gdsl_list_destro y_tail()

gdsl_list_destro y()

4.10.2.16 gdsl_list_t gdsl_list_delete_tail (gdsl_list_t L )

Delete the tail of a list.

Remo v e the fo oter elemen t from the list L and deallo cates it using the FREE_F

function passed to gdsl_list_allo c() (p. 109).

Note:

Complexit y: O( 1 )
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Precondition:

L m ust b e a v alid gdsl_list_t

P arameters:

L The list to destro y the tail from

Returns:

the mo di�ed list L in case of success.

NULL if L is empt y .

See also:

gdsl_list_allo c() (p. 109)

gdsl_list_destro y_head()

gdsl_list_destro y()

4.10.2.17 gdsl_list_t gdsl_list_delete (gdsl_list_t L ,

gdsl_compare_func_t COMP_F , const v oid � V ALUE )

Delete a particular elemen t from a list.

Searc h in to the list L for the �rst elemen t E equal to V ALUE b y using COMP_F.

If E is found, it is remo v ed from L and deallo cated using the FREE_F function

passed to gdsl_list_allo c() (p. 109).

Note:

Complexit y: O( j L j / 2 )

Precondition:

L m ust b e a v alid gdsl_list_t & COMP_F != NULL

P arameters:

L The list to destro y the elemen t from

COMP_F The comparison function used to �nd the elemen t to destro y

V ALUE The v alue used to compare the elemen t to destro y with

Returns:

the mo di�ed list L if the elemen t is found.

NULL if the elemen t to destro y is not found.

See also:

gdsl_list_allo c() (p. 109)

gdsl_list_destro y_head()

gdsl_list_destro y_tail()
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4.10.2.18 gdsl_elemen t_t gdsl_list_searc h (const gdsl_list_t L ,

gdsl_compare_func_t COMP_F , const v oid � V ALUE )

Searc h for a particular elemen t in to a list.

Searc h the �rst elemen t E equal to V ALUE in the list L, b y using COMP_F to

compare all L's elemen t with.

Note:

Complexit y: O( j L j / 2 )

Precondition:

L m ust b e a v alid gdsl_list_t & COMP_F != NULL

P arameters:

L The list to searc h the elemen t in

COMP_F The comparison function used to compare L's elemen t with

V ALUE

V ALUE The v alue to compare L's elemenst with

Returns:

the �rst founded elemen t E in case of success.

NULL in case the searc hed elemen t E w as not found.

See also:

gdsl_list_searc h_b y_p osition() (p. 118)

gdsl_list_searc h_max() (p. 119)

gdsl_list_searc h_min() (p. 119)

4.10.2.19 gdsl_elemen t_t gdsl_list_searc h_b y_p osition (const

gdsl_list_t L , ulong POS )

Searc h for an elemen t b y its p osition in a list.

Note:

Complexit y: O( j L j / 2 )

Precondition:

L m ust b e a v alid gdsl_list_t & POS > 0 & POS < = j L j

P arameters:

L The list to searc h the elemen t in

POS The p osition where is the elemen t to searc h

Returns:

the elemen t at the POS-th p osition in the list L.

NULL if POS > j L j or POS < = 0.
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See also:

gdsl_list_searc h() (p. 118)

gdsl_list_searc h_max() (p. 119)

gdsl_list_searc h_min() (p. 119)

4.10.2.20 gdsl_elemen t_t gdsl_list_searc h_max (const

gdsl_list_t L , gdsl_compare_func_t COMP_F )

Searc h for the greatest elemen t of a list.

Searc h the greatest elemen t of the list L, b y using COMP_F to compare L's

elemen ts with.

Note:

Complexit y: O( j L j )

Precondition:

L m ust b e a v alid gdsl_list_t & COMP_F != NULL

P arameters:

L The list to searc h the elemen t in

COMP_F The comparison function to use to compare L's elemen t with

Returns:

the highest elemen t of L, b y using COMP_F function.

NULL if L is empt y .

See also:

gdsl_list_searc h() (p. 118)

gdsl_list_searc h_b y_p osition() (p. 118)

gdsl_list_searc h_min() (p. 119)

4.10.2.21 gdsl_elemen t_t gdsl_list_searc h_min (const

gdsl_list_t L , gdsl_compare_func_t COMP_F )

Searc h for the lo w est elemen t of a list.

Searc h the lo w est elemen t of the list L, b y using COMP_F to compare L's

elemen ts with.

Note:

Complexit y: O( j L j )

Precondition:

L m ust b e a v alid gdsl_list_t & COMP_F != NULL

P arameters:

L The list to searc h the elemen t in
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COMP_F The comparison function to use to compare L's elemen t with

Returns:

the lo w est elemen t of L, b y using COMP_F function.

NULL if L is empt y .

See also:

gdsl_list_searc h() (p. 118)

gdsl_list_searc h_b y_p osition() (p. 118)

gdsl_list_searc h_max() (p. 119)

4.10.2.22 gdsl_list_t gdsl_list_sort (gdsl_list_t L ,

gdsl_compare_func_t COMP_F )

Sort a list.

Sort the list L using COMP_F to order L's elemen ts.

Note:

Complexit y: O( j L j � log( j L j ) )

Precondition:

L m ust b e a v alid gdsl_list_t & COMP_F != NULL & L m ust not con tains

elemen ts that are equals

P arameters:

L The list to sort

COMP_F The comparison function used to order L's elemen ts

Returns:

the sorted list L.

4.10.2.23 gdsl_elemen t_t gdsl_list_map_forw ard (const

gdsl_list_t L , gdsl_map_func_t MAP_F , v oid �
USER_D A T A )

P arse a list from head to tail.

P arse all elemen ts of the list L from head to tail. The MAP_F function is called

on eac h L's elemen t with USER_D A T A argumen t. If MAP_F returns GDSL_-

MAP_STOP , then gdsl_list_map_forw ard() (p. 120) stops and returns its

last examinated elemen t.

Note:

Complexit y: O( j L j )

Precondition:

L m ust b e a v alid gdsl_list_t & MAP_F != NULL

Generated on Th u Jun 22 11:15:30 2006 for gdsl b y Do xygen



4.10 Doubly-link ed list manipulation mo dule 121

P arameters:

L The list to parse

MAP_F The map function to apply on eac h L's elemen t

USER_D A T A User's datas passed to MAP_F

Returns:

the �rst elemen t for whic h MAP_F returns GDSL_MAP_STOP .

NULL when the parsing is done.

See also:

gdsl_list_map_bac kw ard() (p. 121)

4.10.2.24 gdsl_elemen t_t gdsl_list_map_bac kw ard (const

gdsl_list_t L , gdsl_map_func_t MAP_F , v oid �
USER_D A T A )

P arse a list from tail to head.

P arse all elemen ts of the list L from tail to head. The MAP_F function is called

on eac h L's elemen t with USER_D A T A argumen t. If MAP_F returns GDSL_-

MAP_STOP then gdsl_list_map_bac kw ard() (p. 121) stops and returns its

last examinated elemen t.

Note:

Complexit y: O( j L j )

Precondition:

L m ust b e a v alid gdsl_list_t & MAP_F != NULL

P arameters:

L The list to parse

MAP_F The map function to apply on eac h L's elemen t

USER_D A T A User's datas passed to MAP_F

Returns:

the �rst elemen t for whic h MAP_F returns GDSL_MAP_STOP .

NULL when the parsing is done.

See also:

gdsl_list_map_forw ard() (p. 120)

4.10.2.25 v oid gdsl_list_write (const gdsl_list_t L ,

gdsl_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

W rite all the elemen ts of a list to a �le.

W rite the elemen ts of the list L to OUTPUT_FILE, using WRITE_F function.

A dditionnal USER_D A T A argumen t could b e passed to WRITE_F.
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Note:

Complexit y: O( j L j )

Precondition:

L m ust b e a v alid gdsl_list_t & OUTPUT_FILE != NULL & WRITE_F

!= NULL

P arameters:

L The list to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write L's elemen ts.

USER_D A T A User's datas passed to WRITE_F.

See also:

gdsl_list_write_xml() (p. 122)

gdsl_list_dump() (p. 123)

4.10.2.26 v oid gdsl_list_write_xml (const gdsl_list_t

L , gdsl_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

W rite the con ten t of a list to a �le in to XML.

W rite the elemen ts of the list L to OUTPUT_FILE, in to XML language.

If WRITE_F != NULL, then uses WRITE_F to write L's elemen ts to

OUTPUT_FILE. A dditionnal USER_D A T A argumen t could b e passed to

WRITE_F.

Note:

Complexit y: O( j L j )

Precondition:

L m ust b e a v alid gdsl_list_t & OUTPUT_FILE != NULL

P arameters:

L The list to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write L's elemen ts.

USER_D A T A User's datas passed to WRITE_F.

See also:

gdsl_list_write() (p. 121)

gdsl_list_dump() (p. 123)
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4.10.2.27 v oid gdsl_list_dump (const gdsl_list_t

L , gdsl_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

Dump the in ternal structure of a list to a �le.

Dump the structure of the list L to OUTPUT_FILE. If WRITE_F != NULL,

then uses WRITE_F to write L's elemen ts to OUTPUT_FILE. A dditionnal

USER_D A T A argumen t could b e passed to WRITE_F.

Note:

Complexit y: O( j L j )

Precondition:

L m ust b e a v alid gdsl_list_t & OUTPUT_FILE != NULL

P arameters:

L The list to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write L's elemen ts.

USER_D A T A User's datas passed to WRITE_F.

See also:

gdsl_list_write() (p. 121)

gdsl_list_write_xml() (p. 122)

4.10.2.28 gdsl_list_cursor_t gdsl_list_cursor_allo c (const

gdsl_list_t L )

Create a new list cursor.

Note:

Complexit y: O( 1 )

Precondition:

L m ust b e a v alid gdsl_list_t

P arameters:

L The list on wic h the cursor is p ositionned.

Returns:

the newly allo cated list cursor in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_list_cursor_free() (p. 124)
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4.10.2.29 v oid gdsl_list_cursor_free (gdsl_list_cursor_t C )

Destro y a list cursor.

Note:

Complexit y: O( 1 )

Precondition:

C m ust b e a v alid gdsl_list_cursor_t.

P arameters:

C The list cursor to destro y .

See also:

gdsl_list_cursor_allo c() (p. 123)

4.10.2.30 v oid gdsl_list_cursor_mo v e_to_head

(gdsl_list_cursor_t C )

Put a cursor on the head of its list.

Put the cursor C on the head of C's list. Do es nothing if C's list is empt y .

Note:

Complexit y: O( 1 )

Precondition:

C m ust b e a v alid gdsl_list_cursor_t

P arameters:

C The cursor to use

See also:

gdsl_list_cursor_mo v e_to_tail() (p. 124)

4.10.2.31 v oid gdsl_list_cursor_mo v e_to_tail

(gdsl_list_cursor_t C )

Put a cursor on the tail of its list.

Put the cursor C on the tail of C's list. Do es nothing if C's list is empt y .

Note:

Complexit y: O( 1 )

Precondition:

C m ust b e a v alid gdsl_list_cursor_t
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P arameters:

C The cursor to use

See also:

gdsl_list_cursor_mo v e_to_head() (p. 124)

4.10.2.32 gdsl_elemen t_t gdsl_list_cursor_mo v e_to_v alue

(gdsl_list_cursor_t C , gdsl_compare_func_t

COMP_F , v oid � V ALUE )

Place a cursor on a particular elemen t.

Searc h a particular elemen t E in the cursor's list L b y comparing all list's ele-

men ts to V ALUE, b y using COMP_F. If E is found, C is p ositionned on it.

Note:

Complexit y: O( j L j / 2 )

Precondition:

C m ust b e a v alid gdsl_list_cursor_t & COMP_F != NULL

P arameters:

C The cursor to put on the elemen t E

COMP_F The comparison function to searc h for E

V ALUE The v alue used to compare list's elemen ts with

Returns:

the �rst founded elemen t E in case it exists.

NULL in case of elemen t E is not found.

See also:

gdsl_list_cursor_mo v e_to_p osition() (p. 125)

4.10.2.33 gdsl_elemen t_t gdsl_list_cursor_mo v e_to_p osition

(gdsl_list_cursor_t C , ulong POS )

Place a cursor on a elemen t giv en b y its p osition.

Searc h for the POS-th elemen t in the cursor's list L. In case this elemen t exists,

the cursor C is p ositionned on it.

Note:

Complexit y: O( j L j / 2 )

Precondition:

C m ust b e a v alid gdsl_list_cursor_t & POS > 0 & POS < = j L j
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P arameters:

C The cursor to put on the POS-th elemen t

POS The p osition of the elemen t to mo v e on

Returns:

the elemen t at the POS-th p osition

NULL if POS < = 0 or POS > j L j

See also:

gdsl_list_cursor_mo v e_to_v alue() (p. 125)

4.10.2.34 v oid gdsl_list_cursor_step_forw ard

(gdsl_list_cursor_t C )

Mo v e a cursor one step forw ard of its list.

Mo v e the cursor C one no de forw ard (from head to tail). Do es nothing if C is

already on its list's tail.

Note:

Complexit y: O( 1 )

Precondition:

C m ust b e a v alid gdsl_list_cursor_t

P arameters:

C The cursor to use

See also:

gdsl_list_cursor_step_bac kw ard() (p. 126)

4.10.2.35 v oid gdsl_list_cursor_step_bac kw ard

(gdsl_list_cursor_t C )

Mo v e a cursor one step bac kw ard of its list.

Mo v e the cursor C one no de bac kw ard (from tail to head.) Do es nothing if C is

already on its list's head.

Note:

Complexit y: O( 1 )

Precondition:

C m ust b e a v alid gdsl_list_cursor_t

P arameters:

C The cursor to use

See also:

gdsl_list_cursor_step_forw ard() (p. 126)
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4.10.2.36 b o ol gdsl_list_cursor_is_on_head (const

gdsl_list_cursor_t C )

Chec k if a cursor is on the head of its list.

Note:

Complexit y: O( 1 )

Precondition:

C m ust b e a v alid gdsl_list_cursor_t

P arameters:

C The cursor to c hec k

Returns:

TR UE if C is on its list's head.

F ALSE if C is not on its lits's head.

See also:

gdsl_list_cursor_is_on_tail() (p. 127)

4.10.2.37 b o ol gdsl_list_cursor_is_on_tail (const

gdsl_list_cursor_t C )

Chec k if a cursor is on the tail of its list.

Note:

Complexit y: O( 1 )

Precondition:

C m ust b e a v alid gdsl_list_cursor_t

P arameters:

C The cursor to c hec k

Returns:

TR UE if C is on its lists's tail.

F ALSE if C is not on its list's tail.

See also:

gdsl_list_cursor_is_on_head() (p. 127)

4.10.2.38 b o ol gdsl_list_cursor_has_succ (const

gdsl_list_cursor_t C )

Chec k if a cursor has a successor.
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Note:

Complexit y: O( 1 )

Precondition:

C m ust b e a v alid gdsl_list_cursor_t

P arameters:

C The cursor to c hec k

Returns:

TR UE if there exists an elemen t after the cursor C.

F ALSE if there is no elemen t after the cursor C.

See also:

gdsl_list_cursor_has_pred() (p. 128)

4.10.2.39 b o ol gdsl_list_cursor_has_pred (const

gdsl_list_cursor_t C )

Chec k if a cursor has a predecessor.

Note:

Complexit y: O( 1 )

Precondition:

C m ust b e a v alid gdsl_list_cursor_t

P arameters:

C The cursor to c hec k

Returns:

TR UE if there exists an elemen t b efore the cursor C.

F ALSE if there is no elemen t b efore the cursor C.

See also:

gdsl_list_cursor_has_succ() (p. 127)

4.10.2.40 v oid gdsl_list_cursor_set_con ten t (gdsl_list_cursor_t

C , gdsl_elemen t_t E )

Set the con ten t of the cursor.

Set C's elemen t to E. The previous elemen t is � NOT � deallo cated. If it m ust b e

deallo cated, gdsl_list_cursor_get_con ten t() (p. 129) could b e used to get

it in order to free it b efore.

Note:

Complexit y: O( 1 )
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Precondition:

C m ust b e a v alid gdsl_list_cursor_t

P arameters:

C The cursor in whic h the con ten t m ust b e mo di�ed.

E The v alue used to mo dify C's con ten t.

See also:

gdsl_list_cursor_get_con ten t() (p. 129)

4.10.2.41 gdsl_elemen t_t gdsl_list_cursor_get_con ten t (const

gdsl_list_cursor_t C )

Get the con ten t of a cursor.

Note:

Complexit y: O( 1 )

Precondition:

C m ust b e a v alid gdsl_list_cursor_t

P arameters:

C The cursor to get the con ten t from.

Returns:

the elemen t con tained in the cursor C.

See also:

gdsl_list_cursor_set_con ten t() (p. 128)

4.10.2.42 gdsl_elemen t_t gdsl_list_cursor_insert_after

(gdsl_list_cursor_t C , v oid � V ALUE )

Insert a new elemen t after a cursor.

A new elemen t is created using ALLOC_F called on V ALUE. ALLOC_F is

the p oin ter passed to gdsl_list_allo c() (p. 109). If the returned v alue is not

NULL, then the new elemen t is placed after the cursor C. If C's list is empt y ,

the elemen t is inserted at the head p osition of C's list.

Note:

Complexit y: O( 1 )

Precondition:

C m ust b e a v alid gdsl_list_cursor_t

P arameters:

C The cursor after whic h the new elemen t m ust b e inserted
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V ALUE The v alue used to allo cate the new elemen t to insert

Returns:

the newly inserted elemen t in case of success.

NULL in case of failure.

See also:

gdsl_list_cursor_insert_b efore() (p. 130)

gdsl_list_cursor_remo v e_after() (p. 131)

gdsl_list_cursor_remo v e_b efore() (p. 131)

4.10.2.43 gdsl_elemen t_t gdsl_list_cursor_insert_b efore

(gdsl_list_cursor_t C , v oid � V ALUE )

Insert a new elemen t b efore a cursor.

A new elemen t is created using ALLOC_F called on V ALUE. ALLOC_F is

the p oin ter passed to gdsl_list_allo c() (p. 109). If the returned v alue is not

NULL, then the new elemen t is placed b efore the cursor C. If C's list is empt y ,

the elemen t is inserted at the head p osition of C's list.

Note:

Complexit y: O( 1 )

Precondition:

C m ust b e a v alid gdsl_list_cursor_t

P arameters:

C The cursor b efore whic h the new elemen t m ust b e inserted

V ALUE The v alue used to allo cate the new elemen t to insert

Returns:

the newly inserted elemen t in case of success.

NULL in case of failure.

See also:

gdsl_list_cursor_insert_after() (p. 129)

gdsl_list_cursor_remo v e_after() (p. 131)

gdsl_list_cursor_remo v e_b efore() (p. 131)

4.10.2.44 gdsl_elemen t_t gdsl_list_cursor_remo v e

(gdsl_list_cursor_t C )

Remo v ec the elemen t under a cursor.

Note:

Complexit y: O( 1 )
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Precondition:

C m ust b e a v alid gdsl_list_cursor_t

P ostcondition:

After this op eration, the cursor is p ositionned on to its successor.

P arameters:

C The cursor to remo v e the con ten t from.

Returns:

the remo v ed elemen t if it exists.

NULL if there is not elemen t to remo v e.

See also:

gdsl_list_cursor_insert_after() (p. 129)

gdsl_list_cursor_insert_b efore() (p. 130)

gdsl_list_cursor_remo v e() (p. 130)

gdsl_list_cursor_remo v e_b efore() (p. 131)

4.10.2.45 gdsl_elemen t_t gdsl_list_cursor_remo v e_after

(gdsl_list_cursor_t C )

Remo v ec the elemen t after a cursor.

Note:

Complexit y: O( 1 )

Precondition:

C m ust b e a v alid gdsl_list_cursor_t

P arameters:

C The cursor to remo v e the successor from.

Returns:

the remo v ed elemen t if it exists.

NULL if there is not elemen t to remo v e.

See also:

gdsl_list_cursor_insert_after() (p. 129)

gdsl_list_cursor_insert_b efore() (p. 130)

gdsl_list_cursor_remo v e() (p. 130)

gdsl_list_cursor_remo v e_b efore() (p. 131)

4.10.2.46 gdsl_elemen t_t gdsl_list_cursor_remo v e_b efore

(gdsl_list_cursor_t C )

Remo v e the elemen t b efore a cursor.
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Note:

Complexit y: O( 1 )

Precondition:

C m ust b e a v alid gdsl_list_cursor_t

P arameters:

C The cursor to remo v e the predecessor from.

Returns:

the remo v ed elemen t if it exists.

NULL if there is not elemen t to remo v e.

See also:

gdsl_list_cursor_insert_after() (p. 129)

gdsl_list_cursor_insert_b efore() (p. 130)

gdsl_list_cursor_remo v e() (p. 130)

gdsl_list_cursor_remo v e_after() (p. 131)

4.10.2.47 gdsl_list_cursor_t gdsl_list_cursor_delete

(gdsl_list_cursor_t C )

Delete the elemen t under a cursor.

Remo v e the elemen t under the cursor C. The remo v ed elemen t is also deallo cated

using FREE_F passed to gdsl_list_allo c() (p. 109).

Complexit y: O( 1 )

Precondition:

C m ust b e a v alid gdsl_list_cursor_t

P arameters:

C The cursor to delete the con ten t.

Returns:

the cursor C if the elemen t w as remo v ed.

NULL if there is not elemen t to remo v e.

See also:

gdsl_list_cursor_delete_b efore() (p. 133)

gdsl_list_cursor_delete_after() (p. 132)

4.10.2.48 gdsl_list_cursor_t gdsl_list_cursor_delete_after

(gdsl_list_cursor_t C )

Delete the elemen t after a cursor.

Remo v e the elemen t after the cursor C. The remo v ed elemen t is also deallo cated

using FREE_F passed to gdsl_list_allo c() (p. 109).

Complexit y: O( 1 )
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Precondition:

C m ust b e a v alid gdsl_list_cursor_t

P arameters:

C The cursor to delete the successor from.

Returns:

the cursor C if the elemen t w as remo v ed.

NULL if there is not elemen t to remo v e.

See also:

gdsl_list_cursor_delete() (p. 132)

gdsl_list_cursor_delete_b efore() (p. 133)

4.10.2.49 gdsl_list_cursor_t gdsl_list_cursor_delete_b efore

(gdsl_list_cursor_t C )

Delete the elemen t b efore the cursor of a list.

Remo v e the elemen t b efore the cursor C. The remo v ed elemen t is also deallo-

cated using FREE_F passed to gdsl_list_allo c() (p. 109).

Note:

Complexit y: O( 1 )

Precondition:

C m ust b e a v alid gdsl_list_cursor_t

P arameters:

C The cursor to delete the predecessor from.

Returns:

the cursor C if the elemen t w as remo v ed.

NULL if there is not elemen t to remo v e.

See also:

gdsl_list_cursor_delete() (p. 132)

gdsl_list_cursor_delete_after() (p. 132)
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4.11 V arious macros mo dule

De�nes

ˆ #de�ne GDSL_MAX (X, Y) (X > Y?X:Y)

Give the gr e atest numb er of two numb ers.

ˆ #de�ne GDSL_MIN (X, Y) (X > Y?Y:X)

Give the lowest numb er of two numb ers.

4.11.1 De�ne Do cumen tation

4.11.1.1 #de�ne GDSL_MAX(X, Y) (X > Y?X:Y)

Giv e the greatest n um b er of t w o n um b ers.

Note:

Complexit y: O( 1 )

Precondition:

X & Y m ust b e basic scalar C t yp es

P arameters:

X First scalar v ariable

Y Second scalar v ariable

Returns:

X if X is greather than Y.

Y if Y is greather than X.

See also:

GDSL_MIN() (p. 134)

De�nition at line 56 of �le gdsl_macros.h.

4.11.1.2 #de�ne GDSL_MIN(X, Y) (X > Y?Y:X)

Giv e the lo w est n um b er of t w o n um b ers.

Note:

Complexit y: O( 1 )

Precondition:

X & Y m ust b e basic scalar C t yp es
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P arameters:

X First scalar v ariable

Y Second scalar v ariable

Returns:

Y if Y is lo w er than X.

X if X is lo w er than Y.

See also:

GDSL_MAX() (p. 134)

De�nition at line 73 of �le gdsl_macros.h.
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4.12 P erm utation manipulation mo dule

T yp edefs

ˆ t yp edef gdsl_p erm � gdsl_p erm_t

GDSL p ermutation typ e.

ˆ t yp edef v oid( � gdsl_p erm_write_func_t )( ulong E, FILE

� OUTPUT_FILE, gdsl_lo cation_t POSITION, v oid � USER_-

D A T A)

GDSL p ermutation write function typ e.

ˆ t yp edef gdsl_p erm_data � gdsl_p erm_data_t

En umerations

ˆ en um gdsl_p erm_p osition_t { GDSL_PERM_POSITION_-

FIRST = 1, GDSL_PERM_POSITION_LAST = 2 }

This typ e is for gdsl_p erm_write_func_t.

F unctions

ˆ gdsl_p erm_t gdsl_p erm_allo c (const c har � NAME, const ulong

N)

Cr e ate a new p ermutation.

ˆ v oid gdsl_p erm_free ( gdsl_p erm_t P)

Destr oy a p ermutation.

ˆ gdsl_p erm_t gdsl_p erm_cop y (const gdsl_p erm_t P)

Copy a p ermutation.

ˆ const c har � gdsl_p erm_get_name (const gdsl_p erm_t P)

Get the name of a p ermutation.

ˆ ulong gdsl_p erm_get_size (const gdsl_p erm_t P)

Get the size of a p ermutation.

ˆ ulong gdsl_p erm_get_elemen t (const gdsl_p erm_t P , const

ulong INDIX)

Get the (INDIX+1)-th element fr om a p ermutation.

ˆ ulong � gdsl_p erm_get_elemen ts_arra y (const gdsl_p erm_t

P)

Get the arr ay elements of a p ermutation.
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ˆ ulong gdsl_p erm_linear_in v ersions_coun t (const gdsl_p erm_t

P)

Count the inversions numb er into a line ar p ermutation.

ˆ ulong gdsl_p erm_linear_cycles_coun t (const gdsl_p erm_t P)

Count the cycles numb er into a line ar p ermutation.

ˆ ulong gdsl_p erm_canonical_cycles_coun t (const gdsl_p erm_t

P)

Count the cycles numb er into a c anonic al p ermutation.

ˆ gdsl_p erm_t gdsl_p erm_set_name ( gdsl_p erm_t P , const c har

� NEW_NAME)

Set the name of a p ermutation.

ˆ gdsl_p erm_t gdsl_p erm_linear_next ( gdsl_p erm_t P)

Get the next p ermutation fr om a line ar p ermutation.

ˆ gdsl_p erm_t gdsl_p erm_linear_prev ( gdsl_p erm_t P)

Get the pr evious p ermutation fr om a line ar p ermutation.

ˆ gdsl_p erm_t gdsl_p erm_set_elemen ts_arra y ( gdsl_p erm_t

P , const ulong � ARRA Y)

Initialize a p ermutation with an arr ay of values.

ˆ gdsl_p erm_t gdsl_p erm_m ultiply ( gdsl_p erm_t RESUL T,

const gdsl_p erm_t ALPHA, const gdsl_p erm_t BET A)

Multiply two p ermutations.

ˆ gdsl_p erm_t gdsl_p erm_linear_to_canonical ( gdsl_p erm_t

Q, const gdsl_p erm_t P)

Convert a line ar p ermutation to its c anonic al form.

ˆ gdsl_p erm_t gdsl_p erm_canonical_to_linear ( gdsl_p erm_t

Q, const gdsl_p erm_t P)

Convert a c anonic al p ermutation to its line ar form.

ˆ gdsl_p erm_t gdsl_p erm_in v erse ( gdsl_p erm_t P)

Inverse in plac e a p ermutation.

ˆ gdsl_p erm_t gdsl_p erm_rev erse ( gdsl_p erm_t P)

R everse in plac e a p ermutation.

ˆ gdsl_p erm_t gdsl_p erm_randomize ( gdsl_p erm_t P)

R andomize a p ermutation.
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ˆ gdsl_elemen t_t � gdsl_p erm_apply_on_arra y ( gdsl_-

elemen t_t � V, const gdsl_p erm_t P)

Apply a p ermutation on to a ve ctor.

ˆ v oid gdsl_p erm_write (const gdsl_p erm_t P , const gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite the elements of a p ermutation to a �le.

ˆ v oid gdsl_p erm_write_xml (const gdsl_p erm_t P , const gdsl_-

write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_-

D A T A)

W rite the elements of a p ermutation to a �le into XML.

ˆ v oid gdsl_p erm_dump (const gdsl_p erm_t P , const gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

Dump the internal structur e of a p ermutation to a �le.

4.12.1 T yp edef Do cumen tation

4.12.1.1 t yp edef struct gdsl_p erm � gdsl_p erm_t

GDSL p erm utation t yp e.

This t yp e is v olun tary opaque. V ariables of this kind could'n t b e directly used,

but b y the functions of this mo dule.

De�nition at line 50 of �le gdsl_p erm.h.

4.12.1.2 t yp edef v oid( � gdsl_p erm_write_func_t)(ulong E, FILE

� OUTPUT_FILE, gdsl_lo cation_t POSITION, v oid

� USER_D A T A)

GDSL p erm utation write function t yp e.

P arameters:

E The p erm utation elemen t to write

OUTPUT_FILE The �le where to write E

POSITION is an or-ed com bination of gdsl_p erm_p osition_t v alues to

indicate where E is lo cated in to the gdsl_p erm_t mapp ed.

USER_D A T A User's datas

De�nition at line 74 of �le gdsl_p erm.h.

4.12.1.3 t yp edef struct gdsl_p erm_data � gdsl_p erm_data_t

De�nition at line 80 of �le gdsl_p erm.h.

Generated on Th u Jun 22 11:15:30 2006 for gdsl b y Do xygen



4.12 P erm utation manipulation mo dule 139

4.12.2 En umeration T yp e Do cumen tation

4.12.2.1 en um gdsl_p erm_p osition_t

This t yp e is for gdsl_p erm_write_func_t.

En umerator:

GDSL_PERM_POSITION_FIRST When elemen t is at �rst p osi-

tion

GDSL_PERM_POSITION_LAST When elemen t is at last p osi-

tion

De�nition at line 55 of �le gdsl_p erm.h.

4.12.3 F unction Do cumen tation

4.12.3.1 gdsl_p erm_t gdsl_p erm_allo c (const c har � NAME ,

const ulong N )

Create a new p erm utation.

Allo cate a new p erm utation data structure of size N wic h name is set to a cop y

of NAME.

Note:

Complexit y: O( N )

Precondition:

N > 0

P arameters:

N The n um b er of elemen ts of the p erm utation to create.

NAME The name of the new p erm utation to create

Returns:

the newly allo cated iden tit y p erm utation in its linear form in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_p erm_free() (p. 139)

gdsl_p erm_cop y() (p. 140)

4.12.3.2 v oid gdsl_p erm_free (gdsl_p erm_t P )

Destro y a p erm utation.

Deallo cate the p erm utation P .
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Note:

Complexit y: O( j P j )

Precondition:

P m ust b e a v alid gdsl_p erm_t

P arameters:

P The p erm utation to destro y

See also:

gdsl_p erm_allo c() (p. 139)

gdsl_p erm_cop y() (p. 140)

4.12.3.3 gdsl_p erm_t gdsl_p erm_cop y (const gdsl_p erm_t P )

Cop y a p erm utation.

Create and return a cop y of the p erm utation P .

Note:

Complexit y: O( j P j )

Precondition:

P m ust b e a v alid gdsl_p erm_t.

P ostcondition:

The returned p erm utation m ust b e deallo cated with gdsl_p erm_free.

P arameters:

P The p erm utation to cop y .

Returns:

a cop y of P in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_p erm_allo c (p. 139)

gdsl_p erm_free (p. 139)

4.12.3.4 const c har � gdsl_p erm_get_name (const gdsl_p erm_t

P )

Get the name of a p erm utation.

Note:

Complexit y: O( 1 )
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Precondition:

P m ust b e a v alid gdsl_p erm_t

P ostcondition:

The returned string MUST NOT b e freed.

P arameters:

P The p erm utation to get the name from

Returns:

the name of the p erm utation P .

See also:

gdsl_p erm_set_name() (p. 143)

4.12.3.5 ulong gdsl_p erm_get_size (const gdsl_p erm_t P )

Get the size of a p erm utation.

Note:

Complexit y: O( 1 )

Precondition:

P m ust b e a v alid gdsl_p erm_t

P arameters:

P The p erm utation to get the size from.

Returns:

the n um b er of elemen ts of P (noted j P j ).

See also:

gdsl_p erm_get_elemen t() (p. 141)

gdsl_p erm_get_elemen ts_arra y() (p. 142)

4.12.3.6 ulong gdsl_p erm_get_elemen t (const gdsl_p erm_t P ,

const ulong INDIX )

Get the (INDIX+1)-th elemen t from a p erm utation.

Note:

Complexit y: O( 1 )

Precondition:

P m ust b e a v alid gdsl_p erm_t & < = 0 INDIX < j P j
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P arameters:

P The p erm utation to use.

INDIX The indix of the v alue to get.

Returns:

the v alue at the INDIX-th p osition in the p erm utation P .

See also:

gdsl_p erm_get_size() (p. 141)

gdsl_p erm_get_elemen ts_arra y() (p. 142)

4.12.3.7 ulong � gdsl_p erm_get_elemen ts_arra y (const

gdsl_p erm_t P )

Get the arra y elemen ts of a p erm utation.

Note:

Complexit y: O( 1 )

Precondition:

P m ust b e a v alid gdsl_p erm_t

P arameters:

P The p erm utation to get datas from.

Returns:

the v alues arra y of the p erm utation P .

See also:

gdsl_p erm_get_elemen t() (p. 141)

gdsl_p erm_set_elemen ts_arra y() (p. 145)

4.12.3.8 ulong gdsl_p erm_linear_in v ersions_coun t (const

gdsl_p erm_t P )

Coun t the in v ersions n um b er in to a linear p erm utation.

Note:

Complexit y: O( j P j )

Precondition:

P m ust b e a v alid linear gdsl_p erm_t

P arameters:

P The linear p erm utation to use.

Returns:

the n um b er of in v ersions in to the linear p erm utation P .
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4.12.3.9 ulong gdsl_p erm_linear_cycles_coun t (const

gdsl_p erm_t P )

Coun t the cycles n um b er in to a linear p erm utation.

Note:

Complexit y: O( j P j )

Precondition:

P m ust b e a v alid linear gdsl_p erm_t

P arameters:

P The linear p erm utation to use.

Returns:

the n um b er of cycles in to the linear p erm utation P .

See also:

gdsl_p erm_canonical_cycles_coun t() (p. 143)

4.12.3.10 ulong gdsl_p erm_canonical_cycles_coun t (const

gdsl_p erm_t P )

Coun t the cycles n um b er in to a canonical p erm utation.

Note:

Complexit y: O( j P j )

Precondition:

P m ust b e a v alid canonical gdsl_p erm_t

P arameters:

P The canonical p erm utation to use.

Returns:

the n um b er of cycles in to the canonical p erm utation P .

See also:

gdsl_p erm_linear_cycles_coun t() (p. 143)

4.12.3.11 gdsl_p erm_t gdsl_p erm_set_name (gdsl_p erm_t P ,

const c har � NEW_NAME )

Set the name of a p erm utation.

Change the previous name of the p erm utation P to a cop y of NEW_NAME.
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Note:

Complexit y: O( 1 )

Precondition:

P m ust b e a v alid gdsl_p erm_t

P arameters:

P The p erm utation to c hange the name

NEW_NAME The new name of P

Returns:

the mo di�ed p erm utation in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_p erm_get_name() (p. 140)

4.12.3.12 gdsl_p erm_t gdsl_p erm_linear_next (gdsl_p erm_t P )

Get the next p erm utation from a linear p erm utation.

The p erm utation P is mo di�ed to b ecome the next p erm utation after P .

Note:

Complexit y: O( j P j )

Precondition:

P m ust b e a v alid linear gdsl_p erm_t & j P j > 1

P arameters:

P The linear p erm utation to mo dify

Returns:

the next p erm utation after the p erm utation P .

NULL if P is already the last p erm utation.

See also:

gdsl_p erm_linear_prev() (p. 144)

4.12.3.13 gdsl_p erm_t gdsl_p erm_linear_prev (gdsl_p erm_t P )

Get the previous p erm utation from a linear p erm utation.

The p erm utation P is mo di�ed to b ecome the previous p erm utation b efore P .

Note:

Complexit y: O( j P j )
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Precondition:

P m ust b e a v alid linear gdsl_p erm_t & j P j > = 2

P arameters:

P The linear p erm utation to mo dify

Returns:

the previous p erm utation b efore the p erm utation P .

NULL if P is already the �rst p erm utation.

See also:

gdsl_p erm_linear_next() (p. 144)

4.12.3.14 gdsl_p erm_t gdsl_p erm_set_elemen ts_arra y

(gdsl_p erm_t P , const ulong � ARRA Y )

Initialize a p erm utation with an arra y of v alues.

Initialize the p erm utation P with the v alues con tained in the arra y of v alues

ARRA Y. If ARRA Y do es not design a p erm utation, then P is left unc hanged.

Note:

Complexit y: O( j P j )

Precondition:

P m ust b e a v alid gdsl_p erm_t & V != NULL & j V j == j P j

P arameters:

P The p erm utation to initialize

ARRA Y The arra y of v alues to initialize P

Returns:

the mo di�ed p erm utation in case of success.

NULL in case V do es not design a v alid p erm utation.

See also:

gdsl_p erm_get_elemen ts_arra y() (p. 142)

4.12.3.15 gdsl_p erm_t gdsl_p erm_m ultiply (gdsl_p erm_t

RESUL T , const gdsl_p erm_t ALPHA , const

gdsl_p erm_t BET A )

Multiply t w o p erm utations.

Compute the pro duct of the p erm utations ALPHA x BET A and puts the result

in RESUL T without mo difying ALPHA and BET A.
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Note:

Complexit y: O( j RESUL T j )

Precondition:

RESUL T, ALPHA and BET A m ust b e v alids gdsl_p erm_t & j RESUL T j
== j ALPHA j == j BET A j

P arameters:

RESUL T The result of the pro duct ALPHA x BET A

ALPHA The �rst p erm utation used in the pro duct

BET A The second p erm utation used in the pro duct

Returns:

RESUL T, the result of the m ultiplication of the p erm utations A and B.

4.12.3.16 gdsl_p erm_t gdsl_p erm_linear_to_canonical

(gdsl_p erm_t Q , const gdsl_p erm_t P )

Con v ert a linear p erm utation to its canonical form.

Con v ert the linear p erm utation P to its canonical form. The resulted canonical

p erm utation is placed in to Q without mo difying P .

Note:

Complexit y: O( j P j )

Precondition:

P & Q m ust b e v alids gdsl_p erm_t & j P j == j Q j & P != Q

P arameters:

Q The canonical form of P

P The linear p erm utation used to compute its canonical form in to Q

Returns:

the canonical form Q of the p erm utation P .

See also:

gdsl_p erm_canonical_to_linear() (p. 146)

4.12.3.17 gdsl_p erm_t gdsl_p erm_canonical_to_linear

(gdsl_p erm_t Q , const gdsl_p erm_t P )

Con v ert a canonical p erm utation to its linear form.

Con v ert the canonical p erm utation P to its linear form. The resulted linear

p erm utation is placed in to Q without mo difying P .
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Note:

Complexit y: O( j P j )

Precondition:

P & Q m ust b e v alids gdsl_p erm_t & j P j == j Q j & P != Q

P arameters:

Q The linear form of P

P The canonical p erm utation used to compute its linear form in to Q

Returns:

the linear form Q of the p erm utation P .

See also:

gdsl_p erm_linear_to_canonical() (p. 146)

4.12.3.18 gdsl_p erm_t gdsl_p erm_in v erse (gdsl_p erm_t P )

In v erse in place a p erm utation.

Note:

Complexit y: O( j P j )

Precondition:

P m ust b e a v alid gdsl_p erm_t

P arameters:

P The p erm utation to in v ert

Returns:

the in v erse p erm utation of P in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_p erm_rev erse() (p. 147)

4.12.3.19 gdsl_p erm_t gdsl_p erm_rev erse (gdsl_p erm_t P )

Rev erse in place a p erm utation.

Note:

Complexit y: O( j P j / 2 )

Precondition:

P m ust b e a v alid gdsl_p erm_t
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P arameters:

P The p erm utation to rev erse

Returns:

the mirror image of the p erm utation P

See also:

gdsl_p erm_in v erse() (p. 147)

4.12.3.20 gdsl_p erm_t gdsl_p erm_randomize (gdsl_p erm_t P )

Randomize a p erm utation.

The p erm utation P is randomized in an e�cien t w a y , using in v ersions arra y .

Note:

Complexit y: O( j P j )

Precondition:

P m ust b e a v alid gdsl_p erm_t

P arameters:

P The p erm utation to randomize

Returns:

the mirror image � P of the p erm utation of P in case of success.

NULL in case of insu�cien t memory .

4.12.3.21 gdsl_elemen t_t � gdsl_p erm_apply_on_arra y

(gdsl_elemen t_t � V , const gdsl_p erm_t P )

Apply a p erm utation on to a v ector.

Note:

Complexit y: O( j P j )

Precondition:

P m ust b e a v alid gdsl_p erm_t & j P j == j V j

P arameters:

V The v ector/arra y to reorder according to P

P The p erm utation to use to reorder V

Returns:

the reordered arra y V according to the p erm utation P in case of success.

NULL in case of insu�cien t memory .
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4.12.3.22 v oid gdsl_p erm_write (const gdsl_p erm_t P ,

const gdsl_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

W rite the elemen ts of a p erm utation to a �le.

W rite the elemen ts of the p erm uation P to OUTPUT_FILE, using WRITE_F

function. A dditionnal USER_D A T A argumen t could b e passed to WRITE_F.

Note:

Complexit y: O( j P j )

Precondition:

P m ust b e a v alid gdsl_p erm_t & WRITE_F != NULL & OUTPUT_-

FILE != NULL

P arameters:

P The p erm utation to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write P's elemen ts.

USER_D A T A User's datas passed to WRITE_F.

See also:

gdsl_p erm_write_xml() (p. 149)

gdsl_p erm_dump() (p. 150)

4.12.3.23 v oid gdsl_p erm_write_xml (const gdsl_p erm_t

P , const gdsl_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

W rite the elemen ts of a p erm utation to a �le in to XML.

W rite the elemen ts of the p erm utation P to OUTPUT_FILE, in to XML lan-

guage. If WRITE_F != NULL, then uses WRITE_F function to write P's

elemen ts to OUTPUT_FILE. A dditionnal USER_D A T A argumen t could b e

passed to WRITE_F.

Note:

Complexit y: O( j P j )

Precondition:

P m ust b e a v alid gdsl_p erm_t & OUTPUT_FILE != NULL

P arameters:

P The p erm utation to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write P's elemen ts.
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USER_D A T A User's datas passed to WRITE_F.

See also:

gdsl_p erm_write() (p. 149)

gdsl_p erm_dump() (p. 150)

4.12.3.24 v oid gdsl_p erm_dump (const gdsl_p erm_t P ,

const gdsl_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

Dump the in ternal structure of a p erm utation to a �le.

Dump the structure of the p erm utation P to OUTPUT_FILE. If WRITE_F

!= NULL, then uses WRITE_F function to write P's elemen ts to OUTPUT_-

FILE. A dditionnal USER_D A T A argumen t could b e passed to WRITE_F.

Note:

Complexit y: O( j P j )

Precondition:

P m ust b e a v alid gdsl_p erm_t & OUTPUT_FILE != NULL

P arameters:

P The p erm utation to dump.

WRITE_F The write function.

OUTPUT_FILE The �le where to write P's elemen ts.

USER_D A T A User's datas passed to WRITE_F.

See also:

gdsl_p erm_write() (p. 149)

gdsl_p erm_write_xml() (p. 149)
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4.13 Queue manipulation mo dule

T yp edefs

ˆ t yp edef _gdsl_queue � gdsl_queue_t

GDSL queue typ e.

F unctions

ˆ gdsl_queue_t gdsl_queue_allo c (const c har � NAME, gdsl_-

allo c_func_t ALLOC_F, gdsl_free_func_t FREE_F)

Cr e ate a new queue.

ˆ v oid gdsl_queue_free ( gdsl_queue_t Q)

Destr oy a queue.

ˆ v oid gdsl_queue_�ush ( gdsl_queue_t Q)

Flush a queue.

ˆ const c har � gdsl_queue_get_name (const gdsl_queue_t Q)

Getsthe name of a queue.

ˆ ulong gdsl_queue_get_size (const gdsl_queue_t Q)

Get the size of a queue.

ˆ b o ol gdsl_queue_is_empt y (const gdsl_queue_t Q)

Che ck if a queue is empty.

ˆ gdsl_elemen t_t gdsl_queue_get_head (const gdsl_queue_t

Q)

Get the he ad of a queue.

ˆ gdsl_elemen t_t gdsl_queue_get_tail (const gdsl_queue_t Q)

Get the tail of a queue.

ˆ gdsl_queue_t gdsl_queue_set_name ( gdsl_queue_t Q, const

c har � NEW_NAME)

Set the name of a queue.

ˆ gdsl_elemen t_t gdsl_queue_insert ( gdsl_queue_t Q, v oid

� V ALUE)

Insert an element in a queue (PUT).

ˆ gdsl_elemen t_t gdsl_queue_remo v e ( gdsl_queue_t Q)

R emove an element fr om a queue (GET).
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ˆ gdsl_elemen t_t gdsl_queue_searc h (const gdsl_queue_t Q,

gdsl_compare_func_t COMP_F, v oid � V ALUE)

Se ar ch for a p articular element in a queue.

ˆ gdsl_elemen t_t gdsl_queue_searc h_b y_p osition (const gdsl_-

queue_t Q, ulong POS)

Se ar ch for an element by its p osition in a queue.

ˆ gdsl_elemen t_t gdsl_queue_map_forw ard (const gdsl_-

queue_t Q, gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a queue fr om he ad to tail.

ˆ gdsl_elemen t_t gdsl_queue_map_bac kw ard (const gdsl_-

queue_t Q, gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a queue fr om tail to he ad.

ˆ v oid gdsl_queue_write (const gdsl_queue_t Q, gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite al l the elements of a queue to a �le.

ˆ v oid gdsl_queue_write_xml (const gdsl_queue_t Q, gdsl_-

write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_-

D A T A)

W rite the c ontent of a queue to a �le into XML.

ˆ v oid gdsl_queue_dump (const gdsl_queue_t Q, gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

Dump the internal structur e of a queue to a �le.

4.13.1 T yp edef Do cumen tation

4.13.1.1 t yp edef struct _gdsl_queue � gdsl_queue_t

GDSL queue t yp e.

This t yp e is v olun tary opaque. V ariables of this kind could'n t b e directly used,

but b y the functions of this mo dule.

De�nition at line 54 of �le gdsl_queue.h.
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4.13.2 F unction Do cumen tation

4.13.2.1 gdsl_queue_t gdsl_queue_allo c (const c har � NAME ,

gdsl_allo c_func_t ALLOC_F , gdsl_free_func_t

FREE_F )

Create a new queue.

Allo cate a new queue data structure whic h name is set to a cop y of NAME.

The functions p oin ters ALLOC_F and FREE_F could b e used to resp ectiv ely ,

allo c and free elemen ts in the queue. These p oin ters could b e set to NULL to

use the default ones:

ˆ the default ALLOC_F simply returns its argumen t

ˆ the default FREE_F do es nothing

Note:

Complexit y: O( 1 )

Precondition:

nothing.

P arameters:

NAME The name of the new queue to create

ALLOC_F F unction to allo c elemen t when inserting it in a queue

FREE_F F unction to free elemen t when deleting it from a queue

Returns:

the newly allo cated queue in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_queue_free() (p. 153)

gdsl_queue_�ush() (p. 154)

4.13.2.2 v oid gdsl_queue_free (gdsl_queue_t Q )

Destro y a queue.

Deallo cate all the elemen ts of the queue Q b y calling Q's FREE_F function

passed to gdsl_queue_allo c() (p. 153). The name of Q is deallo cated and Q

is deallo cated itself to o.

Note:

Complexit y: O( j Q j )

Precondition:

Q m ust b e a v alid gdsl_queue_t
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P arameters:

Q The queue to destro y

See also:

gdsl_queue_allo c() (p. 153)

gdsl_queue_�ush() (p. 154)

4.13.2.3 v oid gdsl_queue_�ush (gdsl_queue_t Q )

Flush a queue.

Deallo cate all the elemen ts of the queue Q b y calling Q's FREE_F function

passed to gdsl_queue_allo cc(). Q is not deallo cated itself and Q's name is not

mo di�ed.

Note:

Complexit y: O( j Q j )

Precondition:

Q m ust b e a v alid gdsl_queue_t

P arameters:

Q The queue to �ush

See also:

gdsl_queue_allo c() (p. 153)

gdsl_queue_free() (p. 153)

4.13.2.4 const c har � gdsl_queue_get_name (const gdsl_queue_t

Q )

Getsthe name of a queue.

Note:

Complexit y: O( 1 )

Precondition:

Q m ust b e a v alid gdsl_queue_t

P ostcondition:

The returned string MUST NOT b e freed.

P arameters:

Q The queue to get the name from

Returns:

the name of the queue Q.

See also:

gdsl_queue_set_name() (p. 156)

Generated on Th u Jun 22 11:15:30 2006 for gdsl b y Do xygen



4.13 Queue manipulation mo dule 155

4.13.2.5 ulong gdsl_queue_get_size (const gdsl_queue_t Q )

Get the size of a queue.

Note:

Complexit y: O( 1 )

Precondition:

Q m ust b e a v alid gdsl_queue_t

P arameters:

Q The queue to get the size from

Returns:

the n um b er of elemen ts of Q (noted j Q j ).

4.13.2.6 b o ol gdsl_queue_is_empt y (const gdsl_queue_t Q )

Chec k if a queue is empt y .

Note:

Complexit y: O( 1 )

Precondition:

Q m ust b e a v alid gdsl_queue_t

P arameters:

Q The queue to c hec k

Returns:

TR UE if the queue Q is empt y .

F ALSE if the queue Q is not empt y .

4.13.2.7 gdsl_elemen t_t gdsl_queue_get_head (const

gdsl_queue_t Q )

Get the head of a queue.

Note:

Complexit y: O( 1 )

Precondition:

Q m ust b e a v alid gdsl_queue_t

P arameters:

Q The queue to get the head from
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Returns:

the elemen t con tained at the header p osition of the queue Q if Q is not

empt y . The returned elemen t is not remo v ed from Q.

NULL if the queue Q is empt y .

See also:

gdsl_queue_get_tail() (p. 156)

4.13.2.8 gdsl_elemen t_t gdsl_queue_get_tail (const

gdsl_queue_t Q )

Get the tail of a queue.

Note:

Complexit y: O( 1 )

Precondition:

Q m ust b e a v alid gdsl_queue_t

P arameters:

Q The queue to get the tail from

Returns:

the elemen t con tained at the fo oter p osition of the queue Q if Q is not

empt y . The returned elemen t is not remo v ed from Q.

NULL if the queue Q is empt y .

See also:

gdsl_queue_get_head() (p. 155)

4.13.2.9 gdsl_queue_t gdsl_queue_set_name (gdsl_queue_t Q ,

const c har � NEW_NAME )

Set the name of a queue.

Change the previous name of the queue Q to a cop y of NEW_NAME.

Note:

Complexit y: O( 1 )

Precondition:

Q m ust b e a v alid gdsl_queue_t

P arameters:

Q The queue to c hange the name

NEW_NAME The new name of Q
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Returns:

the mo di�ed queue in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_queue_get_name() (p. 154)

4.13.2.10 gdsl_elemen t_t gdsl_queue_insert (gdsl_queue_t Q ,

v oid � V ALUE )

Insert an elemen t in a queue (PUT).

Allo cate a new elemen t E b y calling Q's ALLOC_F function on V ALUE.

ALLOC_F is the function p oin ter passed to gdsl_queue_allo c() (p. 153).

The new elemen t E is then inserted at the header p osition of the queue Q.

Note:

Complexit y: O( 1 )

Precondition:

Q m ust b e a v alid gdsl_queue_t

P arameters:

Q The queue to insert in

V ALUE The v alue used to mak e the new elemen t to insert in to Q

Returns:

the inserted elemen t E in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_queue_remo v e() (p. 157)

4.13.2.11 gdsl_elemen t_t gdsl_queue_remo v e (gdsl_queue_t Q )

Remo v e an elemen t from a queue (GET).

Remo v e the elemen t at the fo oter p osition of the queue Q.

Note:

Complexit y: O( 1 )

Precondition:

Q m ust b e a v alid gdsl_queue_t

P arameters:

Q The queue to remo v e the tail from
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Returns:

the remo v ed elemen t in case of success.

NULL in case of Q is empt y .

See also:

gdsl_queue_insert() (p. 157)

4.13.2.12 gdsl_elemen t_t gdsl_queue_searc h (const

gdsl_queue_t Q , gdsl_compare_func_t COMP_F , v oid

� V ALUE )

Searc h for a particular elemen t in a queue.

Searc h for the �rst elemen t E equal to V ALUE in the queue Q, b y using

COMP_F to compare all Q's elemen t with.

Note:

Complexit y: O( j Q j / 2 )

Precondition:

Q m ust b e a v alid gdsl_queue_t & COMP_F != NULL

P arameters:

Q The queue to searc h the elemen t in

COMP_F The comparison function used to compare Q's elemen t with

V ALUE

V ALUE The v alue to compare Q's elemen ts with

Returns:

the �rst founded elemen t E in case of success.

NULL in case the searc hed elemen t E w as not found.

See also:

gdsl_queue_searc h_b y_p osition (p. 158)

4.13.2.13 gdsl_elemen t_t gdsl_queue_searc h_b y_p osition (const

gdsl_queue_t Q , ulong POS )

Searc h for an elemen t b y its p osition in a queue.

Note:

Complexit y: O( j Q j / 2 )

Precondition:

Q m ust b e a v alid gdsl_queue_t & POS > 0 & POS < = j Q j
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P arameters:

Q The queue to searc h the elemen t in

POS The p osition where is the elemen t to searc h

Returns:

the elemen t at the POS-th p osition in the queue Q.

NULL if POS > j L j or POS < = 0.

See also:

gdsl_queue_searc h() (p. 158)

4.13.2.14 gdsl_elemen t_t gdsl_queue_map_forw ard (const

gdsl_queue_t Q , gdsl_map_func_t MAP_F , v oid �
USER_D A T A )

P arse a queue from head to tail.

P arse all elemen ts of the queue Q from head to tail. The MAP_F function is

called on eac h Q's elemen t with USER_D A T A argumen t. If MAP_F returns

GDSL_MAP_STOP , then gdsl_queue_map_forw ard() (p. 159) stops and

returns its last examinated elemen t.

Note:

Complexit y: O( j Q j )

Precondition:

Q m ust b e a v alid gdsl_queue_t & MAP_F != NULL

P arameters:

Q The queue to parse

MAP_F The map function to apply on eac h Q's elemen t

USER_D A T A User's datas passed to MAP_F

Returns:

the �rst elemen t for whic h MAP_F returns GDSL_MAP_STOP .

NULL when the parsing is done.

See also:

gdsl_queue_map_bac kw ard() (p. 159)

4.13.2.15 gdsl_elemen t_t gdsl_queue_map_bac kw ard (const

gdsl_queue_t Q , gdsl_map_func_t MAP_F , v oid �
USER_D A T A )

P arse a queue from tail to head.
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P arse all elemen ts of the queue Q from tail to head. The MAP_F func-

tion is called on eac h Q's elemen t with USER_D A T A argumen t. If MAP_F

returns GDSL_MAP_STOP , then gdsl_queue_map_bac kw ard() (p. 159)

stops and returns its last examinated elemen t.

Note:

Complexit y: O( j Q j )

Precondition:

Q m ust b e a v alid gdsl_queue_t & MAP_F != NULL

P arameters:

Q The queue to parse

MAP_F The map function to apply on eac h Q's elemen t

USER_D A T A User's datas passed to MAP_F Returns the �rst elemen t

for whic h MAP_F returns GDSL_MAP_STOP . Returns NULL when

the parsing is done.

See also:

gdsl_queue_map_forw ard() (p. 159)

4.13.2.16 v oid gdsl_queue_write (const gdsl_queue_t

Q , gdsl_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

W rite all the elemen ts of a queue to a �le.

W rite the elemen ts of the queue Q to OUTPUT_FILE, using WRITE_F func-

tion. A dditionnal USER_D A T A argumen t could b e passed to WRITE_F.

Note:

Complexit y: O( j Q j )

Precondition:

Q m ust b e a v alid gdsl_queue_t & OUTPUT_FILE != NULL &

WRITE_F != NULL

P arameters:

Q The queue to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write Q's elemen ts.

USER_D A T A User's datas passed to WRITE_F.

See also:

gdsl_queue_write_xml() (p. 161)

gdsl_queue_dump() (p. 161)
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4.13.2.17 v oid gdsl_queue_write_xml (const gdsl_queue_t

Q , gdsl_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

W rite the con ten t of a queue to a �le in to XML.

W rite the elemen ts of the queue Q to OUTPUT_FILE, in to XML language.

If WRITE_F != NULL, then uses WRITE_F to write Q's elemen ts to

OUTPUT_FILE. A dditionnal USER_D A T A argumen t could b e passed to

WRITE_F.

Note:

Complexit y: O( j Q j )

Precondition:

Q m ust b e a v alid gdsl_queue_t & OUTPUT_FILE != NULL

P arameters:

Q The queue to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write Q's elemen ts.

USER_D A T A User's datas passed to WRITE_F.

See also:

gdsl_queue_write() (p. 160)

gdsl_queue_dump() (p. 161)

4.13.2.18 v oid gdsl_queue_dump (const gdsl_queue_t

Q , gdsl_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

Dump the in ternal structure of a queue to a �le.

Dump the structure of the queue Q to OUTPUT_FILE. If WRITE_F !=

NULL, then uses WRITE_F to write Q's elemen ts to OUTPUT_FILE. A d-

ditionnal USER_D A T A argumen t could b e passed to WRITE_F.

Note:

Complexit y: O( j Q j )

Precondition:

Q m ust b e a v alid gdsl_queue_t & OUTPUT_FILE != NULL

P arameters:

Q The queue to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write Q's elemen ts.
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USER_D A T A User's datas passed to WRITE_F.

See also:

gdsl_queue_write() (p. 160)

gdsl_queue_write_xml() (p. 161)

Generated on Th u Jun 22 11:15:30 2006 for gdsl b y Do xygen



4.14 Red-blac k tree manipulation mo dule 163

4.14 Red-blac k tree manipulation mo dule

T yp edefs

ˆ t yp edef gdsl_rbtree � gdsl_rbtree_t

F unctions

ˆ gdsl_rbtree_t gdsl_rbtree_allo c (const c har � NAME, gdsl_-

allo c_func_t ALLOC_F, gdsl_free_func_t FREE_F, gdsl_-

compare_func_t COMP_F)

Cr e ate a new r e d-black tr e e.

ˆ v oid gdsl_rbtree_free ( gdsl_rbtree_t T)

Destr oy a r e d-black tr e e.

ˆ v oid gdsl_rbtree_�ush ( gdsl_rbtree_t T)

Flush a r e d-black tr e e.

ˆ c har � gdsl_rbtree_get_name (const gdsl_rbtree_t T)

Get the name of a r e d-black tr e e.

ˆ b o ol gdsl_rbtree_is_empt y (const gdsl_rbtree_t T)

Che ck if a r e d-black tr e e is empty.

ˆ gdsl_elemen t_t gdsl_rbtree_get_ro ot (const gdsl_rbtree_t

T)

Get the r o ot of a r e d-black tr e e.

ˆ ulong gdsl_rbtree_get_size (const gdsl_rbtree_t T)

Get the size of a r e d-black tr e e.

ˆ ulong gdsl_rbtree_heigh t (const gdsl_rbtree_t T)

Get the height of a r e d-black tr e e.

ˆ gdsl_rbtree_t gdsl_rbtree_set_name ( gdsl_rbtree_t T, const

c har � NEW_NAME)

Set the name of a r e d-black tr e e.

ˆ gdsl_elemen t_t gdsl_rbtree_insert ( gdsl_rbtree_t T, v oid

� V ALUE, in t � RESUL T)

Insert an element into a r e d-black tr e e if it's not found or r eturn it.

ˆ gdsl_elemen t_t gdsl_rbtree_remo v e ( gdsl_rbtree_t T, v oid

� V ALUE)

R emove an element fr om a r e d-black tr e e.
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ˆ gdsl_rbtree_t gdsl_rbtree_delete ( gdsl_rbtree_t T, v oid

� V ALUE)

Delete an element fr om a r e d-black tr e e.

ˆ gdsl_elemen t_t gdsl_rbtree_searc h (const gdsl_rbtree_t T,

gdsl_compare_func_t COMP_F, v oid � V ALUE)

Se ar ch for a p articular element into a r e d-black tr e e.

ˆ gdsl_elemen t_t gdsl_rbtree_map_pre�x (const gdsl_rbtree_t

T, gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a r e d-black tr e e in pr e�xe d or der.

ˆ gdsl_elemen t_t gdsl_rbtree_map_in�x (const gdsl_rbtree_t

T, gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a r e d-black tr e e in in�xe d or der.

ˆ gdsl_elemen t_t gdsl_rbtree_map_p ost�x (const gdsl_-

rbtree_t T, gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a r e d-black tr e e in p ost�xe d or der.

ˆ v oid gdsl_rbtree_write (const gdsl_rbtree_t T, gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite the element of e ach no de of a r e d-black tr e e to a �le.

ˆ v oid gdsl_rbtree_write_xml (const gdsl_rbtree_t T, gdsl_-

write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_-

D A T A)

W rite the c ontent of a r e d-black tr e e to a �le into XML.

ˆ v oid gdsl_rbtree_dump (const gdsl_rbtree_t T, gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

Dump the internal structur e of a r e d-black tr e e to a �le.

4.14.1 T yp edef Do cumen tation

4.14.1.1 t yp edef struct gdsl_rbtree � gdsl_rbtree_t

GDSL red-blac k tree t yp e.

This t yp e is v olun tary opaque. V ariables of this kind could'n t b e directly used,

but b y the functions of this mo dule.

De�nition at line 52 of �le gdsl_rbtree.h.
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4.14.2 F unction Do cumen tation

4.14.2.1 gdsl_rbtree_t gdsl_rbtree_allo c (const c har � NAME ,

gdsl_allo c_func_t ALLOC_F , gdsl_free_func_t

FREE_F , gdsl_compare_func_t COMP_F )

Create a new red-blac k tree.

Allo cate a new red-blac k tree data structure whic h name is set to a cop y of

NAME. The function p oin ters ALLOC_F, FREE_F and COMP_F could b e

used to resp ectiv ely , allo c, free and compares elemen ts in the tree. These p oin t-

ers could b e set to NULL to use the default ones:

ˆ the default ALLOC_F simply returns its argumen t

ˆ the default FREE_F do es nothing

ˆ the default COMP_F alw a ys returns 0

Note:

Complexit y: O( 1 )

Precondition:

nothing

P arameters:

NAME The name of the new red-blac k tree to create

ALLOC_F F unction to allo c elemen t when inserting it in a r-b tree

FREE_F F unction to free elemen t when remo ving it from a r-b tree

COMP_F F unction to compare elemen ts in to the r-b tree

Returns:

the newly allo cated red-blac k tree in case of success.

NULL in case of failure.

See also:

gdsl_rbtree_free() (p. 165)

gdsl_rbtree_�ush() (p. 166)

4.14.2.2 v oid gdsl_rbtree_free (gdsl_rbtree_t T )

Destro y a red-blac k tree.

Deallo cate all the elemen ts of the red-blac k tree T b y calling T's FREE_F

function passed to gdsl_rbtree_allo c() (p. 165). The name of T is deallo cated

and T is deallo cated itself to o.

Note:

Complexit y: O( j T j )
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Precondition:

T m ust b e a v alid gdsl_rbtree_t

P arameters:

T The red-blac k tree to deallo cate

See also:

gdsl_rbtree_allo c() (p. 165)

gdsl_rbtree_�ush() (p. 166)

4.14.2.3 v oid gdsl_rbtree_�ush (gdsl_rbtree_t T )

Flush a red-blac k tree.

Deallo cate all the elemen ts of the red-blac k tree T b y calling T's FREE_F

function passed to gdsl_rbtree_allo c() (p. 165). The red-blac k tree T is not

deallo cated itself and its name is not mo di�ed.

Note:

Complexit y: O( j T j )

Precondition:

T m ust b e a v alid gdsl_rbtree_t

See also:

gdsl_rbtree_allo c() (p. 165)

gdsl_rbtree_free() (p. 165)

4.14.2.4 c har � gdsl_rbtree_get_name (const gdsl_rbtree_t T )

Get the name of a red-blac k tree.

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a v alid gdsl_rbtree_t

P ostcondition:

The returned string MUST NOT b e freed.

P arameters:

T The red-blac k tree to get the name from

Returns:

the name of the red-blac k tree T.

See also:

gdsl_rbtree_set_name() (p. 168)
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4.14.2.5 b o ol gdsl_rbtree_is_empt y (const gdsl_rbtree_t T )

Chec k if a red-blac k tree is empt y .

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a v alid gdsl_rbtree_t

P arameters:

T The red-blac k tree to c hec k

Returns:

TR UE if the red-blac k tree T is empt y .

F ALSE if the red-blac k tree T is not empt y .

4.14.2.6 gdsl_elemen t_t gdsl_rbtree_get_ro ot (const

gdsl_rbtree_t T )

Get the ro ot of a red-blac k tree.

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a v alid gdsl_rbtree_t

P arameters:

T The red-blac k tree to get the ro ot elemen t from

Returns:

the elemen t at the ro ot of the red-blac k tree T.

4.14.2.7 ulong gdsl_rbtree_get_size (const gdsl_rbtree_t T )

Get the size of a red-blac k tree.

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a v alid gdsl_rbtree_t

P arameters:

T The red-blac k tree to get the size from
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Returns:

the size of the red-blac k tree T (noted j T j ).

See also:

gdsl_rbtree_get_heigh t()

4.14.2.8 ulong gdsl_rbtree_heigh t (const gdsl_rbtree_t T )

Get the heigh t of a red-blac k tree.

Note:

Complexit y: O( j T j )

Precondition:

T m ust b e a v alid gdsl_rbtree_t

P arameters:

T The red-blac k tree to compute the heigh t from

Returns:

the heigh t of the red-blac k tree T (noted h(T)).

See also:

gdsl_rbtree_get_size() (p. 167)

4.14.2.9 gdsl_rbtree_t gdsl_rbtree_set_name (gdsl_rbtree_t T ,

const c har � NEW_NAME )

Set the name of a red-blac k tree.

Change the previous name of the red-blac k tree T to a cop y of NEW_NAME.

Note:

Complexit y: O( 1 )

Precondition:

T m ust b e a v alid gdsl_rbtree_t

P arameters:

T The red-blac k tree to c hange the name

NEW_NAME The new name of T

Returns:

the mo di�ed red-blac k tree in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_rbtree_get_name() (p. 166)
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4.14.2.10 gdsl_elemen t_t gdsl_rbtree_insert (gdsl_rbtree_t T ,

v oid � V ALUE , in t � RESUL T )

Insert an elemen t in to a red-blac k tree if it's not found or return it.

Searc h for the �rst elemen t E equal to V ALUE in to the red-blac k tree T, b y

using T's COMP_F function passed to gdsl_rbtree_allo c to �nd it. If E is

found, then it's returned. If E isn't found, then a new elemen t E is allo cated

using T's ALLOC_F function passed to gdsl_rbtree_allo c and is inserted and

then returned.

Note:

Complexit y: O( log( j T j ) )

Precondition:

T m ust b e a v alid gdsl_rbtree_t & RESUL T != NULL

P arameters:

T The red-blac k tree to mo dify

V ALUE The v alue used to mak e the new elemen t to insert in to T

RESUL T The address where the result co de will b e stored.

Returns:

the elemen t E and RESUL T = GDSL_OK if E is inserted in to T.

the elemen t E and RESUL T = GDSL_ERR_DUPLICA TE_ENTR Y if E

is already presen t in T.

NULL and RESUL T = GDSL_ERR_MEM_ALLOC in case of insu�cien t

memory .

See also:

gdsl_rbtree_remo v e() (p. 169)

gdsl_rbtree_delete() (p. 170)

4.14.2.11 gdsl_elemen t_t gdsl_rbtree_remo v e (gdsl_rbtree_t T ,

v oid � V ALUE )

Remo v e an elemen t from a red-blac k tree.

Remo v e from the red-blac k tree T the �rst founded elemen t E equal to V ALUE,

b y using T's COMP_F function passed to gdsl_rbtree_allo c() (p. 165). If E

is found, it is remo v ed from T and then returned.

Note:

Complexit y: O( log ( j T j ) )

Precondition:

T m ust b e a v alid gdsl_rbtree_t
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P arameters:

T The red-blac k tree to mo dify

V ALUE The v alue used to �nd the elemen t to remo v e

Returns:

the �rst founded elemen t equal to V ALUE in T in case is found.

NULL in case no elemen t equal to V ALUE is found in T.

See also:

gdsl_rbtree_insert() (p. 169)

gdsl_rbtree_delete() (p. 170)

4.14.2.12 gdsl_rbtree_t gdsl_rbtree_delete (gdsl_rbtree_t T ,

v oid � V ALUE )

Delete an elemen t from a red-blac k tree.

Remo v e from the red-blac k tree the �rst founded elemen t E equal to V ALUE,

b y using T's COMP_F function passed to gdsl_rbtree_allo c() (p. 165). If E

is found, it is remo v ed from T and E is deallo cated using T's FREE_F function

passed to gdsl_rbtree_allo c() (p. 165), then T is returned.

Note:

Complexit y: O( log( j T j ) )

Precondition:

T m ust b e a v alid gdsl_rbtree_t

P arameters:

T The red-blac k tree to remo v e an elemen t from

V ALUE The v alue used to �nd the elemen t to remo v e

Returns:

the mo di�ed red-blac k tree after remo v al of E if E w as found.

NULL if no elemen t equal to V ALUE w as found.

See also:

gdsl_rbtree_insert() (p. 169)

gdsl_rbtree_remo v e() (p. 169)

4.14.2.13 gdsl_elemen t_t gdsl_rbtree_searc h (const

gdsl_rbtree_t T , gdsl_compare_func_t COMP_F ,

v oid � V ALUE )

Searc h for a particular elemen t in to a red-blac k tree.

Searc h the �rst elemen t E equal to V ALUE in the red-blac k tree T, b y using

COMP_F function to �nd it. If COMP_F == NULL, then the COMP_F

function passed to gdsl_rbtree_allo c() (p. 165) is used.

Generated on Th u Jun 22 11:15:30 2006 for gdsl b y Do xygen



4.14 Red-blac k tree manipulation mo dule 171

Note:

Complexit y: O( log( j T j ) )

Precondition:

T m ust b e a v alid gdsl_rbtree_t

P arameters:

T The red-blac k tree to use.

COMP_F The comparison function to use to compare T's elemen t with

V ALUE to �nd the elemen t E (or NULL to use the default T's

COMP_F)

V ALUE The v alue that m ust b e used b y COMP_F to �nd the elemen t E

Returns:

the �rst founded elemen t E equal to V ALUE.

NULL if V ALUE is not found in T.

See also:

gdsl_rbtree_insert() (p. 169)

gdsl_rbtree_remo v e() (p. 169)

gdsl_rbtree_delete() (p. 170)

4.14.2.14 gdsl_elemen t_t gdsl_rbtree_map_pre�x (const

gdsl_rbtree_t T , gdsl_map_func_t MAP_F , v oid �
USER_D A T A )

P arse a red-blac k tree in pre�xed order.

P arse all no des of the red-blac k tree T in pre�xed order. The MAP_F function

is called on the elemen t con tained in eac h no de with the USER_D A T A argu-

men t. If MAP_F returns GDSL_MAP_STOP , then gdsl_rbtree_map_-

pre�x() (p. 171) stops and returns its last examinated elemen t.

Note:

Complexit y: O( j T j )

Precondition:

T m ust b e a v alid gdsl_rbtree_t & MAP_F != NULL

P arameters:

T The red-blac k tree to map.

MAP_F The map function.

USER_D A T A User's datas passed to MAP_F

Returns:

the �rst elemen t for whic h MAP_F returns GDSL_MAP_STOP .

NULL when the parsing is done.
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See also:

gdsl_rbtree_map_in�x() (p. 172)

gdsl_rbtree_map_p ost�x() (p. 172)

4.14.2.15 gdsl_elemen t_t gdsl_rbtree_map_in�x (const

gdsl_rbtree_t T , gdsl_map_func_t MAP_F , v oid �
USER_D A T A )

P arse a red-blac k tree in in�xed order.

P arse all no des of the red-blac k tree T in in�xed order. The MAP_F function

is called on the elemen t con tained in eac h no de with the USER_D A T A argu-

men t. If MAP_F returns GDSL_MAP_STOP , then gdsl_rbtree_map_-

in�x() (p. 172) stops and returns its last examinated elemen t.

Note:

Complexit y: O( j T j )

Precondition:

T m ust b e a v alid gdsl_rbtree_t & MAP_F != NULL

P arameters:

T The red-blac k tree to map.

MAP_F The map function.

USER_D A T A User's datas passed to MAP_F

Returns:

the �rst elemen t for whic h MAP_F returns GDSL_MAP_STOP .

NULL when the parsing is done.

See also:

gdsl_rbtree_map_pre�x() (p. 171)

gdsl_rbtree_map_p ost�x() (p. 172)

4.14.2.16 gdsl_elemen t_t gdsl_rbtree_map_p ost�x (const

gdsl_rbtree_t T , gdsl_map_func_t MAP_F , v oid �
USER_D A T A )

P arse a red-blac k tree in p ost�xed order.

P arse all no des of the red-blac k tree T in p ost�xed order. The MAP_F function

is called on the elemen t con tained in eac h no de with the USER_D A T A argu-

men t. If MAP_F returns GDSL_MAP_STOP , then gdsl_rbtree_map_-

p ost�x() (p. 172) stops and returns its last examinated elemen t.

Note:

Complexit y: O( j T j )
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Precondition:

T m ust b e a v alid gdsl_rbtree_t & MAP_F != NULL

P arameters:

T The red-blac k tree to map.

MAP_F The map function.

USER_D A T A User's datas passed to MAP_F

Returns:

the �rst elemen t for whic h MAP_F returns GDSL_MAP_STOP .

NULL when the parsing is done.

See also:

gdsl_rbtree_map_pre�x() (p. 171)

gdsl_rbtree_map_in�x() (p. 172)

4.14.2.17 v oid gdsl_rbtree_write (const gdsl_rbtree_t

T , gdsl_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

W rite the elemen t of eac h no de of a red-blac k tree to a �le.

W rite the no des elemen ts of the red-blac k tree T to OUTPUT_FILE, using

WRITE_F function. A dditionnal USER_D A T A argumen t could b e passed to

WRITE_F.

Note:

Complexit y: O( j T j )

Precondition:

T m ust b e a v alid gdsl_rbtree_t & WRITE_F != NULL & OUTPUT_-

FILE != NULL

P arameters:

T The red-blac k tree to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write T's elemen ts.

USER_D A T A User's datas passed to WRITE_F.

See also:

gdsl_rbtree_write_xml() (p. 174)

gdsl_rbtree_dump() (p. 174)
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4.14.2.18 v oid gdsl_rbtree_write_xml (const gdsl_rbtree_t

T , gdsl_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

W rite the con ten t of a red-blac k tree to a �le in to XML.

W rite the no des elemen ts of the red-blac k tree T to OUTPUT_FILE, in to XML

language. If WRITE_F != NULL, then use WRITE_F to write T's no des

elemen ts to OUTPUT_FILE. A dditionnal USER_D A T A argumen t could b e

passed to WRITE_F.

Note:

Complexit y: O( j T j )

Precondition:

T m ust b e a v alid gdsl_rbtree_t & OUTPUT_FILE != NULL

P arameters:

T The red-blac k tree to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write T's elemen ts.

USER_D A T A User's datas passed to WRITE_F.

See also:

gdsl_rbtree_write() (p. 173)

gdsl_rbtree_dump() (p. 174)

4.14.2.19 v oid gdsl_rbtree_dump (const gdsl_rbtree_t

T , gdsl_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

Dump the in ternal structure of a red-blac k tree to a �le.

Dump the structure of the red-blac k tree T to OUTPUT_FILE. If WRITE_F

!= NULL, then use WRITE_F to write T's no des elemen ts to OUTPUT_FILE.

A dditionnal USER_D A T A argumen t could b e passed to WRITE_F.

Note:

Complexit y: O( j T j )

Precondition:

T m ust b e a v alid gdsl_rbtree_t & OUTPUT_FILE != NULL

P arameters:

T The red-blac k tree to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write T's elemen ts.
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USER_D A T A User's datas passed to WRITE_F.

See also:

gdsl_rbtree_write() (p. 173)

gdsl_rbtree_write_xml() (p. 174)
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4.15 Sort mo dule

F unctions

ˆ v oid gdsl_sort ( gdsl_elemen t_t � T, ulong N, const gdsl_-

compare_func_t COMP_F)

Sort an arr ay in plac e.

4.15.1 F unction Do cumen tation

4.15.1.1 v oid gdsl_sort (gdsl_elemen t_t � T , ulong N , const

gdsl_compare_func_t COMP_F )

Sort an arra y in place.

Sort the arra y T in place. The function COMP_F is used to compare T's

elemen ts and m ust b e user-de�ned.

Note:

Complexit y: O( N log( N ) )

Precondition:

N == j T j & T != NULL & COMP_F != NULL & for all i < = N: sizeof

(T[i]) == sizeof (gdsl_elemen t_t)

P arameters:

T The arra y of elemen ts to sort

N The n um b er of elemen ts in to T

COMP_F The function p oin ter used to compare T's elemen ts
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4.16 Stac k manipulation mo dule

T yp edefs

ˆ t yp edef _gdsl_stac k � gdsl_stac k_t

GDSL stack typ e.

F unctions

ˆ gdsl_stac k_t gdsl_stac k_allo c (const c har � NAME, gdsl_allo c_-

func_t ALLOC_F, gdsl_free_func_t FREE_F)

Cr e ate a new stack.

ˆ v oid gdsl_stac k_free ( gdsl_stac k_t S)

Destr oy a stack.

ˆ v oid gdsl_stac k_�ush ( gdsl_stac k_t S)

Flush a stack.

ˆ const c har � gdsl_stac k_get_name (const gdsl_stac k_t S)

Getsthe name of a stack.

ˆ ulong gdsl_stac k_get_size (const gdsl_stac k_t S)

Get the size of a stack.

ˆ ulong gdsl_stac k_get_gro wing_factor (const gdsl_stac k_t S)

Get the gr owing factor of a stack.

ˆ b o ol gdsl_stac k_is_empt y (const gdsl_stac k_t S)

Che ck if a stack is empty.

ˆ gdsl_elemen t_t gdsl_stac k_get_top (const gdsl_stac k_t S)

Get the top of a stack.

ˆ gdsl_elemen t_t gdsl_stac k_get_b ottom (const gdsl_stac k_t

S)

Get the b ottom of a stack.

ˆ gdsl_stac k_t gdsl_stac k_set_name ( gdsl_stac k_t S, const c har

� NEW_NAME)

Set the name of a stack.

ˆ v oid gdsl_stac k_set_gro wing_factor ( gdsl_stac k_t S, ulong

G)

Set the gr owing factor of a stack.
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ˆ gdsl_elemen t_t gdsl_stac k_insert ( gdsl_stac k_t S, v oid

� V ALUE)

Insert an element in a stack (PUSH).

ˆ gdsl_elemen t_t gdsl_stac k_remo v e ( gdsl_stac k_t S)

R emove an element fr om a stack (POP).

ˆ gdsl_elemen t_t gdsl_stac k_searc h (const gdsl_stac k_t S,

gdsl_compare_func_t COMP_F, v oid � V ALUE)

Se ar ch for a p articular element in a stack.

ˆ gdsl_elemen t_t gdsl_stac k_searc h_b y_p osition (const gdsl_-

stac k_t S, ulong POS)

Se ar ch for an element by its p osition in a stack.

ˆ gdsl_elemen t_t gdsl_stac k_map_forw ard (const gdsl_stac k_t

S, gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a stack fr om b ottom to top.

ˆ gdsl_elemen t_t gdsl_stac k_map_bac kw ard (const gdsl_-

stac k_t S, gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a stack fr om top to b ottom.

ˆ v oid gdsl_stac k_write (const gdsl_stac k_t S, gdsl_write_func_t

WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite al l the elements of a stack to a �le.

ˆ v oid gdsl_stac k_write_xml ( gdsl_stac k_t S, gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite the c ontent of a stack to a �le into XML.

ˆ v oid gdsl_stac k_dump ( gdsl_stac k_t S, gdsl_write_func_t

WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

Dump the internal structur e of a stack to a �le.

4.16.1 T yp edef Do cumen tation

4.16.1.1 t yp edef struct _gdsl_stac k � gdsl_stac k_t

GDSL stac k t yp e.

This t yp e is v olun tary opaque. V ariables of this kind could'n t b e directly used,

but b y the functions of this mo dule.

De�nition at line 53 of �le gdsl_stac k.h.
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4.16.2 F unction Do cumen tation

4.16.2.1 gdsl_stac k_t gdsl_stac k_allo c (const c har � NAME ,

gdsl_allo c_func_t ALLOC_F , gdsl_free_func_t

FREE_F )

Create a new stac k.

Allo cate a new stac k data structure whic h name is set to a cop y of NAME. The

functions p oin ters ALLOC_F and FREE_F could b e used to resp ectiv ely , allo c

and free elemen ts in the stac k. These p oin ters could b e set to NULL to use the

default ones:

ˆ the default ALLOC_F simply returns its argumen t

ˆ the default FREE_F do es nothing

Note:

Complexit y: O( 1 )

Precondition:

nothing.

P arameters:

NAME The name of the new stac k to create

ALLOC_F F unction to allo c elemen t when inserting it in a stac k

FREE_F F unction to free elemen t when deleting it from a stac k

Returns:

the newly allo cated stac k in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_stac k_free() (p. 179)

gdsl_stac k_�ush() (p. 180)

4.16.2.2 v oid gdsl_stac k_free (gdsl_stac k_t S )

Destro y a stac k.

Deallo cate all the elemen ts of the stac k S b y calling S's FREE_F function

passed to gdsl_stac k_allo c() (p. 179). The name of S is deallo cated and S is

deallo cated itself to o.

Note:

Complexit y: O( j S j )

Precondition:

S m ust b e a v alid gdsl_stac k_t
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P arameters:

S The stac k to destro y

See also:

gdsl_stac k_allo c() (p. 179)

gdsl_stac k_�ush() (p. 180)

4.16.2.3 v oid gdsl_stac k_�ush (gdsl_stac k_t S )

Flush a stac k.

Deallo cate all the elemen ts of the stac k S b y calling S's FREE_F function passed

to gdsl_stac k_allo c() (p. 179). S is not deallo cated itself and S's name is not

mo di�ed.

Note:

Complexit y: O( j S j )

Precondition:

S m ust b e a v alid gdsl_stac k_t

P arameters:

S The stac k to �ush

See also:

gdsl_stac k_allo c() (p. 179)

gdsl_stac k_free() (p. 179)

4.16.2.4 const c har � gdsl_stac k_get_name (const gdsl_stac k_t S )

Getsthe name of a stac k.

Note:

Complexit y: O( 1 )

Precondition:

Q m ust b e a v alid gdsl_stac k_t

P ostcondition:

The returned string MUST NOT b e freed.

P arameters:

S The stac k to get the name from

Returns:

the name of the stac k S.

See also:

gdsl_stac k_set_name() (p. 183)
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4.16.2.5 ulong gdsl_stac k_get_size (const gdsl_stac k_t S )

Get the size of a stac k.

Note:

Complexit y: O( 1 )

Precondition:

S m ust b e a v alid gdsl_stac k_t

P arameters:

S The stac k to get the size from

Returns:

the n um b er of elemen ts of the stac k S (noted j S j ).

4.16.2.6 ulong gdsl_stac k_get_gro wing_factor (const

gdsl_stac k_t S )

Get the gro wing factor of a stac k.

Get the gro wing factor of the stac k S. This v alue is the amoun t of cells to

reserv e for next insertions. F or example, if y ou set this v alue to 10, eac h time

the n um b er of elemen ts of S reac hes 10, then 10 new cells will b e reserv ed for next

10 insertions. It is a w a y to sa v e time for insertions. This v alue is 1 b y default

and can b e mo di�ed with gdsl_stac k_set_gro wing_factor() (p. 183).

Note:

Complexit y: O( 1 )

Precondition:

S m ust b e a v alid gdsl_stac k_t

P arameters:

S The stac k to get the gro wing factor from

Returns:

the gro wing factor of the stac k S.

See also:

gdsl_stac k_insert() (p. 184)

gdsl_stac k_set_gro wing_factor() (p. 183)

4.16.2.7 b o ol gdsl_stac k_is_empt y (const gdsl_stac k_t S )

Chec k if a stac k is empt y .
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Note:

Complexit y: O( 1 )

Precondition:

S m ust b e a v alid gdsl_stac k_t

P arameters:

S The stac k to c hec k

Returns:

TR UE if the stac k S is empt y .

F ALSE if the stac k S is not empt y .

4.16.2.8 gdsl_elemen t_t gdsl_stac k_get_top (const gdsl_stac k_t

S )

Get the top of a stac k.

Note:

Complexit y: O( 1 )

Precondition:

S m ust b e a v alid gdsl_stac k_t

P arameters:

S The stac k to get the top from

Returns:

the elemen t con tained at the top p osition of the stac k S if S is not empt y .

The returned elemen t is not remo v ed from S.

NULL if the stac k S is empt y .

See also:

gdsl_stac k_get_b ottom() (p. 182)

4.16.2.9 gdsl_elemen t_t gdsl_stac k_get_b ottom (const

gdsl_stac k_t S )

Get the b ottom of a stac k.

Note:

Complexit y: O( 1 )

Precondition:

S m ust b e a v alid gdsl_stac k_t
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P arameters:

S The stac k to get the b ottom from

Returns:

the elemen t con tained at the b ottom p osition of the stac k S if S is not

empt y . The returned elemen t is not remo v ed from S.

NULL if the stac k S is empt y .

See also:

gdsl_stac k_get_top() (p. 182)

4.16.2.10 gdsl_stac k_t gdsl_stac k_set_name (gdsl_stac k_t S ,

const c har � NEW_NAME )

Set the name of a stac k.

Change the previous name of the stac k S to a cop y of NEW_NAME.

Note:

Complexit y: O( 1 )

Precondition:

S m ust b e a v alid gdsl_stac k_t

P arameters:

S The stac k to c hange the name

NEW_NAME The new name of S

Returns:

the mo di�ed stac k in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_stac k_get_name() (p. 180)

4.16.2.11 v oid gdsl_stac k_set_gro wing_factor (gdsl_stac k_t S ,

ulong G )

Set the gro wing factor of a stac k.

Set the gro wing factor of the stac k S. This v alue is the amoun t of cells to

reserv e for next insertions. F or example, if y ou set this v alue to 10, eac h time

the n um b er of elemen ts of S reac hes 10, then 10 new cells will b e reserv ed for

next 10 insertions. It is a w a y to sa v e time for insertions. T o kno w the actual

v alue of the gro wing factor, use gdsl_stac k_get_gro wing_factor() (p. 181)

Note:

Complexit y: O( 1 )
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Precondition:

S m ust b e a v alid gdsl_stac k_t

P arameters:

S The stac k to get the gro wing factor from

G The new gro wing factor of S.

Returns:

the gro wing factor of the stac k S.

See also:

gdsl_stac k_insert() (p. 184)

gdsl_stac k_get_gro wing_factor() (p. 181)

4.16.2.12 gdsl_elemen t_t gdsl_stac k_insert (gdsl_stac k_t S ,

v oid � V ALUE )

Insert an elemen t in a stac k (PUSH).

Allo cate a new elemen t E b y calling S's ALLOC_F function on V ALUE.

ALLOC_F is the function p oin ter passed to gdsl_stac k_allo c() (p. 179). The

new elemen t E is the inserted at the top p osition of the stac k S. If the n um b er

of elemen ts in S reac hes S's gro wing factor (G), then G new cells are reserv ed

for future insertions in to S to sa v e time.

Note:

Complexit y: O( 1 )

Precondition:

S m ust b e a v alid gdsl_stac k_t

P arameters:

S The stac k to insert in

V ALUE The v alue used to mak e the new elemen t to insert in to S

Returns:

the inserted elemen t E in case of success.

NULL in case of insu�cien t memory .

See also:

gdsl_stac k_set_gro wing_factor() (p. 183)

gdsl_stac k_get_gro wing_factor() (p. 181)

gdsl_stac k_remo v e() (p. 185)
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4.16.2.13 gdsl_elemen t_t gdsl_stac k_remo v e (gdsl_stac k_t S )

Remo v e an elemen t from a stac k (POP).

Remo v e the elemen t at the top p osition of the stac k S.

Note:

Complexit y: O( 1 )

Precondition:

S m ust b e a v alid gdsl_stac k_t

P arameters:

S The stac k to remo v e the top from

Returns:

the remo v ed elemen t in case of success.

NULL in case of S is empt y .

See also:

gdsl_stac k_insert() (p. 184)

4.16.2.14 gdsl_elemen t_t gdsl_stac k_searc h (const gdsl_stac k_t

S , gdsl_compare_func_t COMP_F , v oid � V ALUE )

Searc h for a particular elemen t in a stac k.

Searc h for the �rst elemen t E equal to V ALUE in the stac k S, b y using COMP_F

to compare all S's elemen t with.

Note:

Complexit y: O( j S j )

Precondition:

S m ust b e a v alid gdsl_stac k_t & COMP_F != NULL

P arameters:

S The stac k to searc h the elemen t in

COMP_F The comparison function used to compare S's elemen t with

V ALUE

V ALUE The v alue to compare S's elemen ts with

Returns:

the �rst founded elemen t E in case of success.

NULL if no elemen t is found.

See also:

gdsl_stac k_searc h_b y_p osition() (p. 186)
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4.16.2.15 gdsl_elemen t_t gdsl_stac k_searc h_b y_p osition (const

gdsl_stac k_t S , ulong POS )

Searc h for an elemen t b y its p osition in a stac k.

Note:

Complexit y: O( 1 )

Precondition:

S m ust b e a v alid gdsl_stac k_t & POS > 0 & POS < = j S j

P arameters:

S The stac k to searc h the elemen t in

POS The p osition where is the elemen t to searc h

Returns:

the elemen t at the POS-th p osition in the stac k S.

NULL if POS > j L j or POS < = 0.

See also:

gdsl_stac k_searc h() (p. 185)

4.16.2.16 gdsl_elemen t_t gdsl_stac k_map_forw ard (const

gdsl_stac k_t S , gdsl_map_func_t MAP_F , v oid �
USER_D A T A )

P arse a stac k from b ottom to top.

P arse all elemen ts of the stac k S from b ottom to top. The MAP_F function is

called on eac h S's elemen t with USER_D A T A argumen t. If MAP_F returns

GDSL_MAP_STOP , then gdsl_stac k_map_forw ard() (p. 186) stops and

returns its last examinated elemen t.

Note:

Complexit y: O( j S j )

Precondition:

S m ust b e a v alid gdsl_stac k_t & MAP_F != NULL

P arameters:

S The stac k to parse

MAP_F The map function to apply on eac h S's elemen t

USER_D A T A User's datas passed to MAP_F Returns the �rst elemen t

for whic h MAP_F returns GDSL_MAP_STOP . Returns NULL when

the parsing is done.

See also:

gdsl_stac k_map_bac kw ard() (p. 187)
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4.16.2.17 gdsl_elemen t_t gdsl_stac k_map_bac kw ard (const

gdsl_stac k_t S , gdsl_map_func_t MAP_F , v oid �
USER_D A T A )

P arse a stac k from top to b ottom.

P arse all elemen ts of the stac k S from top to b ottom. The MAP_F func-

tion is called on eac h S's elemen t with USER_D A T A argumen t. If MAP_-

F returns GDSL_MAP_STOP , then gdsl_stac k_map_bac kw ard() (p. 187)

stops and returns its last examinated elemen t.

Note:

Complexit y: O( j S j )

Precondition:

S m ust b e a v alid gdsl_stac k_t & MAP_F != NULL

P arameters:

S The stac k to parse

MAP_F The map function to apply on eac h S's elemen t

USER_D A T A User's datas passed to MAP_F

Returns:

the �rst elemen t for whic h MAP_F returns GDSL_MAP_STOP .

NULL when the parsing is done.

See also:

gdsl_stac k_map_forw ard() (p. 186)

4.16.2.18 v oid gdsl_stac k_write (const gdsl_stac k_t

S , gdsl_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

W rite all the elemen ts of a stac k to a �le.

W rite the elemen ts of the stac k S to OUTPUT_FILE, using WRITE_F func-

tion. A dditionnal USER_D A T A argumen t could b e passed to WRITE_F.

Note:

Complexit y: O( j S j )

Precondition:

S m ust b e a v alid gdsl_stac k_t & OUTPUT_FILE != NULL & WRITE_F

!= NULL

P arameters:

S The stac k to write.

WRITE_F The write function.
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OUTPUT_FILE The �le where to write S's elemen ts.

USER_D A T A User's datas passed to WRITE_F.

See also:

gdsl_stac k_write_xml() (p. 188)

gdsl_stac k_dump() (p. 188)

4.16.2.19 v oid gdsl_stac k_write_xml (gdsl_stac k_t

S , gdsl_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

W rite the con ten t of a stac k to a �le in to XML.

W rite the elemen ts of the stac k S to OUTPUT_FILE, in to XML language.

If WRITE_F != NULL, then uses WRITE_F to write S's elemen ts to

OUTPUT_FILE. A dditionnal USER_D A T A argumen t could b e passed to

WRITE_F.

Note:

Complexit y: O( j S j )

Precondition:

S m ust b e a v alid gdsl_stac k_t & OUTPUT_FILE != NULL

P arameters:

S The stac k to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write S's elemen ts.

USER_D A T A User's datas passed to WRITE_F.

See also:

gdsl_stac k_write() (p. 187)

gdsl_stac k_dump() (p. 188)

4.16.2.20 v oid gdsl_stac k_dump (gdsl_stac k_t S ,

gdsl_write_func_t WRITE_F , FILE �
OUTPUT_FILE , v oid � USER_D A T A )

Dump the in ternal structure of a stac k to a �le.

Dump the structure of the stac k S to OUTPUT_FILE. If WRITE_F != NULL,

then uses WRITE_F to write S's elemen ts to OUTPUT_FILE. A dditionnal

USER_D A T A argumen t could b e passed to WRITE_F.

Note:

Complexit y: O( j S j )
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Precondition:

S m ust b e a v alid gdsl_stac k_t & OUTPUT_FILE != NULL

P arameters:

S The stac k to write.

WRITE_F The write function.

OUTPUT_FILE The �le where to write S's elemen ts.

USER_D A T A User's datas passed to WRITE_F.

See also:

gdsl_stac k_write() (p. 187)

gdsl_stac k_write_xml() (p. 188)
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4.17 GDSL t yp es

T yp edefs

ˆ t yp edef v oid � gdsl_elemen t_t

GDSL element typ e.

ˆ t yp edef gdsl_elemen t_t ( � gdsl_allo c_func_t )(v oid � USER_-

D A T A)

GDSL A l lo c element function typ e.

ˆ t yp edef v oid( � gdsl_free_func_t )( gdsl_elemen t_t E)

GDSL F r e e element function typ e.

ˆ t yp edef gdsl_elemen t_t ( � gdsl_cop y_func_t )(const gdsl_-

elemen t_t E)

GDSL Copy element function typ e.

ˆ t yp edef in t( � gdsl_map_func_t )(const gdsl_elemen t_t E, gdsl_-

lo cation_t LOCA TION, v oid � USER_D A T A)

GDSL Map element function typ e.

ˆ t yp edef long in t( � gdsl_compare_func_t )(const gdsl_elemen t_t

E, v oid � V ALUE)

GDSL Comp arison element function typ e.

ˆ t yp edef v oid( � gdsl_write_func_t )(const gdsl_elemen t_t E,

FILE � OUTPUT_FILE, gdsl_lo cation_t LOCA TION, v oid � USER_-

D A T A)

GDSL W rite element function typ e.

ˆ t yp edef unsigned long in t ulong

En umerations

ˆ en um gdsl_constan t_t {

GDSL_ERR_MEM_ALLOC = -1, GDSL_MAP_STOP = 0,

GDSL_MAP_CONT = 1, GDSL_INSER TED ,

GDSL_F OUND }

GDSL Constants.

ˆ en um gdsl_lo cation_t {

GDSL_LOCA TION_UNDEF = 0, GDSL_LOCA TION_HEAD

= 1, GDSL_LOCA TION_R OOT = 1, GDSL_LOCA TION_-

TOP = 1,
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GDSL_LOCA TION_T AIL = 2, GDSL_LOCA TION_LEAF =

2, GDSL_LOCA TION_BOTTOM = 2, GDSL_LOCA TION_-

FIRST = 1,

GDSL_LOCA TION_LAST = 2, GDSL_LOCA TION_-

FIRST_COL = 1, GDSL_LOCA TION_LAST_COL = 2,

GDSL_LOCA TION_FIRST_R O W = 4,

GDSL_LOCA TION_LAST_R O W = 8 }

ˆ en um b o ol { F ALSE = 0, TR UE = 1 }

4.17.1 T yp edef Do cumen tation

4.17.1.1 t yp edef v oid � gdsl_elemen t_t

GDSL elemen t t yp e.

All GDSL in ternal data structures con tains a �eld of this t yp e. This �eld is for

GDSL users to store their data in to GDSL data structures.

De�nition at line 130 of �le gdsl_t yp es.h.

4.17.1.2 t yp edef gdsl_elemen t_t( � gdsl_allo c_func_t)(v oid

� USER_D A T A)

GDSL Allo c elemen t function t yp e.

This function t yp e is for allo cating a new gdsl_elemen t_t v ariable. The

USER_D A T A argumen t should b e used to �ll-in the new elemen t.

P arameters:

USER_D A T A user data used to create the new elemen t.

Returns:

the newly allo cated elemen t in case of success.

NULL in case of failure.

See also:

gdsl_free_func_t (p. 191)

De�nition at line 144 of �le gdsl_t yp es.h.

4.17.1.3 t yp edef v oid( � gdsl_free_func_t)(gdsl_elemen t_t E)

GDSL F ree elemen t function t yp e.

This function t yp e is for freeing a gdsl_elemen t_t v ariable. The elemen t m ust

ha v e b een previously allo cated b y a function of gdsl_allo c_func_t t yp e. A free

function according to gdsl_free_func_t m ust free the ressources allo cated b y

the corresp onding call to the function of t yp e gdsl_allo c_func_t. The GDSL

functions do esn't c hec k if E != NULL b efore calling this function.
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P arameters:

E The elemen t to deallo cate.

See also:

gdsl_allo c_func_t (p. 191)

De�nition at line 162 of �le gdsl_t yp es.h.

4.17.1.4 t yp edef gdsl_elemen t_t( � gdsl_cop y_func_t)(const

gdsl_elemen t_t E)

GDSL Cop y elemen t function t yp e.

This function t yp e is for cop ying gdsl_elemen t_t v ariables.

P arameters:

E The gdsl_elemen t_t v ariable to cop y .

Returns:

the copied elemen t in case of success.

NULL in case of failure.

De�nition at line 175 of �le gdsl_t yp es.h.

4.17.1.5 t yp edef in t( � gdsl_map_func_t)(const gdsl_elemen t_t

E, gdsl_lo cation_t LOCA TION, v oid � USER_D A T A)

GDSL Map elemen t function t yp e.

This function t yp e is for mapping a gdsl_elemen t_t v ariable from a GDSL

data structure. The optional USER_D A T A could b e used to do sp ecial thing

if needed.

P arameters:

E The actually mapp ed gdsl_elemen t_t v ariable.

LOCA TION The lo cation of E in the data structure.

USER_D A T A User's datas.

Returns:

GDSL_MAP_STOP if the mapping m ust b e stopp ed.

GDSL_MAP_CONT if the mapping m ust b e con tin ued.

De�nition at line 192 of �le gdsl_t yp es.h.

4.17.1.6 t yp edef long in t( � gdsl_compare_func_t)(const

gdsl_elemen t_t E, v oid � V ALUE)

GDSL Comparison elemen t function t yp e.
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This function t yp e is used to compare a gdsl_elemen t_t v ariable with a user

v alue. The E argumen t is alw a ys the one in the GDSL data structure, V ALUE

is alw a ys the one the user w an ts to compare E with.

P arameters:

E The gdsl_elemen t_t v ariable con tained in to the data structure to com-

pare from.

V ALUE The user data to compare E with.

Returns:

< 0 if E is assumed to b e less than V ALUE.

0 if E is assumed to b e equal to V ALUE.

> 0 if E is assumed to b e greather than V ALUE.

De�nition at line 213 of �le gdsl_t yp es.h.

4.17.1.7 t yp edef v oid( � gdsl_write_func_t)(const gdsl_elemen t_t

E, FILE � OUTPUT_FILE, gdsl_lo cation_t LOCA TION,

v oid � USER_D A T A)

GDSL W rite elemen t function t yp e.

This function t yp e is for writing a gdsl_elemen t_t E to OUTPUT_FILE. A d-

ditional USER_D A T A could b e passed to it.

P arameters:

E The gdsl elemen t to write.

OUTPUT_FILE The �le where to write E.

LOCA TION The lo cation of E in the data structure.

USER_D A T A User's datas.

De�nition at line 229 of �le gdsl_t yp es.h.

4.17.1.8 t yp edef unsigned long in t ulong

De�nition at line 246 of �le gdsl_t yp es.h.

4.17.2 En umeration T yp e Do cumen tation

4.17.2.1 en um gdsl_constan t_t

GDSL Constan ts.

En umerator:

GDSL_ERR_MEM_ALLOC Memory allo cation error

GDSL_MAP_STOP F or stopping a parsing function
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GDSL_MAP_CONT F or con tin uing a parsing function

GDSL_INSER TED T o indicate an inserted v alue

GDSL_F OUND T o indicate a founded v alue

De�nition at line 48 of �le gdsl_t yp es.h.

4.17.2.2 en um gdsl_lo cation_t

En umerator:

GDSL_LOCA TION_UNDEF Elemen t p osition unde�ned

GDSL_LOCA TION_HEAD Elemen t is at head p osition

GDSL_LOCA TION_R OOT Elemen t is on leaf p osition

GDSL_LOCA TION_TOP Elemen t is at top p osition

GDSL_LOCA TION_T AIL Elemen t is at tail p osition

GDSL_LOCA TION_LEAF Elemen t is on ro ot p osition

GDSL_LOCA TION_BOTTOM Elemen t is at b ottom p osition

GDSL_LOCA TION_FIRST Elemen t is the �rst

GDSL_LOCA TION_LAST Elemen t is the last

GDSL_LOCA TION_FIRST_COL Elemen t is on �rst column

GDSL_LOCA TION_LAST_COL Elemen t is on last column

GDSL_LOCA TION_FIRST_R O W Elemen t is on �rst ro w

GDSL_LOCA TION_LAST_R O W Elemen t is on last ro w

De�nition at line 69 of �le gdsl_t yp es.h.

4.17.2.3 en um b o ol

GDSL b o olean t yp e. De�nes _NO_LIBGDSL_TYPES_ at compilation time

if y ou don't w an t them.

En umerator:

F ALSE F ALSE b o olean v alue

TR UE TR UE b o olean v alue

De�nition at line 271 of �le gdsl_t yp es.h.
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Chapter 5

gdsl File Do cumen tation

5.1 _gdsl_bin tree.h File Reference

T yp edefs

ˆ t yp edef _gdsl_bin tree � _gdsl_bin tree_t

GDSL low-level binary tr e e typ e.

ˆ t yp edef in t( � _gdsl_bin tree_map_func_t )(const _gdsl_-

bin tree_t TREE, v oid � USER_D A T A)

GDSL low-level binary tr e e map function typ e.

ˆ t yp edef v oid( � _gdsl_bin tree_write_func_t )(const _gdsl_-

bin tree_t TREE, FILE � OUTPUT_FILE, v oid � USER_D A T A)

GDSL low-level binary tr e e write function typ e.

F unctions

ˆ _gdsl_bin tree_t _gdsl_bin tree_allo c (const gdsl_elemen t_t E,

const _gdsl_bin tree_t LEFT, const _gdsl_bin tree_t RIGHT)

Cr e ate a new low-level binary tr e e.

ˆ v oid _gdsl_bin tree_free ( _gdsl_bin tree_t T, const gdsl_free_-

func_t FREE_F)

Destr oy a low-level binary tr e e.

ˆ _gdsl_bin tree_t _gdsl_bin tree_cop y (const _gdsl_bin tree_t

T, const gdsl_cop y_func_t COPY_F)

Copy a low-level binary tr e e.

ˆ b o ol _gdsl_bin tree_is_empt y (const _gdsl_bin tree_t T)
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Che ck if a low-level binary tr e e is empty.

ˆ b o ol _gdsl_bin tree_is_leaf (const _gdsl_bin tree_t T)

Che ck if a low-level binary tr e e is r e duc e d to a le af.

ˆ b o ol _gdsl_bin tree_is_ro ot (const _gdsl_bin tree_t T)

Che ck if a low-level binary tr e e is a r o ot.

ˆ gdsl_elemen t_t _gdsl_bin tree_get_con ten t (const _gdsl_-

bin tree_t T)

Get the r o ot c ontent of a low-level binary tr e e.

ˆ _gdsl_bin tree_t _gdsl_bin tree_get_paren t (const _gdsl_-

bin tree_t T)

Get the p ar ent tr e e of a low-level binary tr e e.

ˆ _gdsl_bin tree_t _gdsl_bin tree_get_left (const _gdsl_-

bin tree_t T)

Get the left sub-tr e e of a low-level binary tr e e.

ˆ _gdsl_bin tree_t _gdsl_bin tree_get_righ t (const _gdsl_-

bin tree_t T)

Get the right sub-tr e e of a low-level binary tr e e.

ˆ _gdsl_bin tree_t � _gdsl_bin tree_get_left_ref (const _gdsl_-

bin tree_t T)

Get the left sub-tr e e r efer enc e of a low-level binary tr e e.

ˆ _gdsl_bin tree_t � _gdsl_bin tree_get_righ t_ref (const _-

gdsl_bin tree_t T)

Get the right sub-tr e e r efer enc e of a low-level binary tr e e.

ˆ ulong _gdsl_bin tree_get_heigh t (const _gdsl_bin tree_t T)

Get the height of a low-level binary tr e e.

ˆ ulong _gdsl_bin tree_get_size (const _gdsl_bin tree_t T)

Get the size of a low-level binary tr e e.

ˆ v oid _gdsl_bin tree_set_con ten t ( _gdsl_bin tree_t T, const

gdsl_elemen t_t E)

Set the r o ot element of a low-level binary tr e e.

ˆ v oid _gdsl_bin tree_set_paren t ( _gdsl_bin tree_t T, const _-

gdsl_bin tree_t P)

Set the p ar ent tr e e of a low-level binary tr e e.
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ˆ v oid _gdsl_bin tree_set_left ( _gdsl_bin tree_t T, const _gdsl_-

bin tree_t L)

Set left sub-tr e e of a low-level binary tr e e.

ˆ v oid _gdsl_bin tree_set_righ t ( _gdsl_bin tree_t T, const _-

gdsl_bin tree_t R)

Set right sub-tr e e of a low-level binary tr e e.

ˆ _gdsl_bin tree_t _gdsl_bin tree_rotate_left ( _gdsl_bin tree_t

� T)

L eft r otate a low-level binary tr e e.

ˆ _gdsl_bin tree_t _gdsl_bin tree_rotate_righ t ( _gdsl_-

bin tree_t � T)

R ight r otate a low-level binary tr e e.

ˆ _gdsl_bin tree_t _gdsl_bin tree_rotate_left_righ t ( _gdsl_-

bin tree_t � T)

L eft-right r otate a low-level binary tr e e.

ˆ _gdsl_bin tree_t _gdsl_bin tree_rotate_righ t_left ( _gdsl_-

bin tree_t � T)

R ight-left r otate a low-level binary tr e e.

ˆ _gdsl_bin tree_t _gdsl_bin tree_map_pre�x (const _gdsl_-

bin tree_t T, const _gdsl_bin tree_map_func_t MAP_F, v oid

� USER_D A T A)

Parse a low-level binary tr e e in pr e�xe d or der.

ˆ _gdsl_bin tree_t _gdsl_bin tree_map_in�x (const _gdsl_-

bin tree_t T, const _gdsl_bin tree_map_func_t MAP_F, v oid

� USER_D A T A)

Parse a low-level binary tr e e in in�xe d or der.

ˆ _gdsl_bin tree_t _gdsl_bin tree_map_p ost�x (const _gdsl_-

bin tree_t T, const _gdsl_bin tree_map_func_t MAP_F, v oid

� USER_D A T A)

Parse a low-level binary tr e e in p ost�xe d or der.

ˆ v oid _gdsl_bin tree_write (const _gdsl_bin tree_t T, const _-

gdsl_bin tree_write_func_t WRITE_F, FILE � OUTPUT_FILE,

v oid � USER_D A T A)

W rite the c ontent of al l no des of a low-level binary tr e e to a �le.

ˆ v oid _gdsl_bin tree_write_xml (const _gdsl_bin tree_t T, const

_gdsl_bin tree_write_func_t WRITE_F, FILE � OUTPUT_FILE,

v oid � USER_D A T A)
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W rite the c ontent of a low-level binary tr e e to a �le into XML.

ˆ v oid _gdsl_bin tree_dump (const _gdsl_bin tree_t T, const _-

gdsl_bin tree_write_func_t WRITE_F, FILE � OUTPUT_FILE,

v oid � USER_D A T A)

Dump the internal structur e of a low-level binary tr e e to a �le.
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5.2 _gdsl_bstree.h File Reference

T yp edefs

ˆ t yp edef _gdsl_bin tree_t _gdsl_bstree_t

GDSL low-level binary se ar ch tr e e typ e.

ˆ t yp edef in t( � _gdsl_bstree_map_func_t )( _gdsl_bstree_t

TREE, v oid � USER_D A T A)

GDSL low-level binary se ar ch tr e e map function typ e.

ˆ t yp edef v oid( � _gdsl_bstree_write_func_t )( _gdsl_bstree_t

TREE, FILE � OUTPUT_FILE, v oid � USER_D A T A)

GDSL low-level binary se ar ch tr e e write function typ e.

F unctions

ˆ _gdsl_bstree_t _gdsl_bstree_allo c (const gdsl_elemen t_t E)

Cr e ate a new low-level binary se ar ch tr e e.

ˆ v oid _gdsl_bstree_free ( _gdsl_bstree_t T, const gdsl_free_-

func_t FREE_F)

Destr oy a low-level binary se ar ch tr e e.

ˆ _gdsl_bstree_t _gdsl_bstree_cop y (const _gdsl_bstree_t T,

const gdsl_cop y_func_t COPY_F)

Copy a low-level binary se ar ch tr e e.

ˆ b o ol _gdsl_bstree_is_empt y (const _gdsl_bstree_t T)

Che ck if a low-level binary se ar ch tr e e is empty.

ˆ b o ol _gdsl_bstree_is_leaf (const _gdsl_bstree_t T)

Che ck if a low-level binary se ar ch tr e e is r e duc e d to a le af.

ˆ gdsl_elemen t_t _gdsl_bstree_get_con ten t (const _gdsl_-

bstree_t T)

Get the r o ot c ontent of a low-level binary se ar ch tr e e.

ˆ b o ol _gdsl_bstree_is_ro ot (const _gdsl_bstree_t T)

Che ck if a low-level binary se ar ch tr e e is a r o ot.

ˆ _gdsl_bstree_t _gdsl_bstree_get_paren t (const _gdsl_-

bstree_t T)

Get the p ar ent tr e e of a low-level binary se ar ch tr e e.
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ˆ _gdsl_bstree_t _gdsl_bstree_get_left (const _gdsl_bstree_t

T)

Get the left sub-tr e e of a low-level binary se ar ch tr e e.

ˆ _gdsl_bstree_t _gdsl_bstree_get_righ t (const _gdsl_-

bstree_t T)

Get the right sub-tr e e of a low-level binary se ar ch tr e e.

ˆ ulong _gdsl_bstree_get_size (const _gdsl_bstree_t T)

Get the size of a low-level binary se ar ch tr e e.

ˆ ulong _gdsl_bstree_get_heigh t (const _gdsl_bstree_t T)

Get the height of a low-level binary se ar ch tr e e.

ˆ _gdsl_bstree_t _gdsl_bstree_insert ( _gdsl_bstree_t � T,

const gdsl_compare_func_t COMP_F, const gdsl_elemen t_t

V ALUE, in t � RESUL T)

Insert an element into a low-level binary se ar ch tr e e if it's not found or r eturn

it.

ˆ gdsl_elemen t_t _gdsl_bstree_remo v e ( _gdsl_bstree_t � T,

const gdsl_compare_func_t COMP_F, const gdsl_elemen t_t

V ALUE)

R emove an element fr om a low-level binary se ar ch tr e e.

ˆ _gdsl_bstree_t _gdsl_bstree_searc h (const _gdsl_bstree_t

T, const gdsl_compare_func_t COMP_F, const gdsl_elemen t_t

V ALUE)

Se ar ch for a p articular element into a low-level binary se ar ch tr e e.

ˆ _gdsl_bstree_t _gdsl_bstree_searc h_next (const _gdsl_-

bstree_t T, const gdsl_compare_func_t COMP_F, const gdsl_-

elemen t_t V ALUE)

Se ar ch for the next element of a p articular element into a low-level binary

se ar ch tr e e, ac c or ding to the binary se ar ch tr e e or der.

ˆ _gdsl_bstree_t _gdsl_bstree_map_pre�x (const _gdsl_-

bstree_t T, const _gdsl_bstree_map_func_t MAP_F, v oid

� USER_D A T A)

Parse a low-level binary se ar ch tr e e in pr e�xe d or der.

ˆ _gdsl_bstree_t _gdsl_bstree_map_in�x (const _gdsl_-

bstree_t T, const _gdsl_bstree_map_func_t MAP_F, v oid

� USER_D A T A)

Parse a low-level binary se ar ch tr e e in in�xe d or der.
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ˆ _gdsl_bstree_t _gdsl_bstree_map_p ost�x (const _gdsl_-

bstree_t T, const _gdsl_bstree_map_func_t MAP_F, v oid

� USER_D A T A)

Parse a low-level binary se ar ch tr e e in p ost�xe d or der.

ˆ v oid _gdsl_bstree_write (const _gdsl_bstree_t T, const _-

gdsl_bstree_write_func_t WRITE_F, FILE � OUTPUT_FILE,

v oid � USER_D A T A)

W rite the c ontent of al l no des of a low-level binary se ar ch tr e e to a �le.

ˆ v oid _gdsl_bstree_write_xml (const _gdsl_bstree_t T, const

_gdsl_bstree_write_func_t WRITE_F, FILE � OUTPUT_FILE,

v oid � USER_D A T A)

W rite the c ontent of a low-level binary se ar ch tr e e to a �le into XML.

ˆ v oid _gdsl_bstree_dump (const _gdsl_bstree_t T, const _-

gdsl_bstree_write_func_t WRITE_F, FILE � OUTPUT_FILE,

v oid � USER_D A T A)

Dump the internal structur e of a low-level binary se ar ch tr e e to a �le.
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5.3 _gdsl_list.h File Reference

T yp edefs

ˆ t yp edef _gdsl_no de_t _gdsl_list_t

GDSL low-level doubly-linke d list typ e.

F unctions

ˆ _gdsl_list_t _gdsl_list_allo c (const gdsl_elemen t_t E)

Cr e ate a new low-level list.

ˆ v oid _gdsl_list_free ( _gdsl_list_t L, const gdsl_free_func_t

FREE_F)

Destr oy a low-level list.

ˆ b o ol _gdsl_list_is_empt y (const _gdsl_list_t L)

Che ck if a low-level list is empty.

ˆ ulong _gdsl_list_get_size (const _gdsl_list_t L)

Get the size of a low-level list.

ˆ v oid _gdsl_list_link ( _gdsl_list_t L1, _gdsl_list_t L2)

Link two low-level lists to gether.

ˆ v oid _gdsl_list_insert_after ( _gdsl_list_t L, _gdsl_list_t

PREV)

Insert a low-level list after another one.

ˆ v oid _gdsl_list_insert_b efore ( _gdsl_list_t L, _gdsl_list_t

SUCC)

Insert a low-level list b efor e another one.

ˆ v oid _gdsl_list_remo v e ( _gdsl_no de_t NODE)

R emove a no de fr om a low-level list.

ˆ _gdsl_list_t _gdsl_list_searc h ( _gdsl_list_t L, const gdsl_-

compare_func_t COMP_F, v oid � V ALUE)

Se ar ch for a p articular no de in a low-level list.

ˆ _gdsl_list_t _gdsl_list_map_forw ard (const _gdsl_list_t L,

const _gdsl_no de_map_func_t MAP_F, v oid � USER_D A T A)

Parse a low-level list in forwar d or der.

ˆ _gdsl_list_t _gdsl_list_map_bac kw ard (const _gdsl_list_t L,

const _gdsl_no de_map_func_t MAP_F, v oid � USER_D A T A)
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Parse a low-level list in b ackwar d or der.

ˆ v oid _gdsl_list_write (const _gdsl_list_t L, const _gdsl_no de_-

write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_-

D A T A)

W rite al l no des of a low-level list to a �le.

ˆ v oid _gdsl_list_write_xml (const _gdsl_list_t L, const _-

gdsl_no de_write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid

� USER_D A T A)

W rite al l no des of a low-level list to a �le into XML.

ˆ v oid _gdsl_list_dump (const _gdsl_list_t L, const _gdsl_-

no de_write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid

� USER_D A T A)

Dump the internal structur e of a low-level list to a �le.
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5.4 _gdsl_no de.h File Reference

T yp edefs

ˆ t yp edef _gdsl_no de � _gdsl_no de_t

GDSL low-level doubly linke d no de typ e.

ˆ t yp edef in t( � _gdsl_no de_map_func_t )(const _gdsl_no de_t

NODE, v oid � USER_D A T A)

GDSL low-level doubly-linke d no de map function typ e.

ˆ t yp edef v oid( � _gdsl_no de_write_func_t )(const _gdsl_no de_t

NODE, FILE � OUTPUT_FILE, v oid � USER_D A T A)

GDSL low-level doubly-linke d no de write function typ e.

F unctions

ˆ _gdsl_no de_t _gdsl_no de_allo c (v oid)

Cr e ate a new low-level no de.

ˆ gdsl_elemen t_t _gdsl_no de_free ( _gdsl_no de_t NODE)

Destr oy a low-level no de.

ˆ _gdsl_no de_t _gdsl_no de_get_succ (const _gdsl_no de_t

NODE)

Get the suc c essor of a low-level no de.

ˆ _gdsl_no de_t _gdsl_no de_get_pred (const _gdsl_no de_t

NODE)

Get the pr e de c essor of a low-level no de.

ˆ gdsl_elemen t_t _gdsl_no de_get_con ten t (const _gdsl_-

no de_t NODE)

Get the c ontent of a low-level no de.

ˆ v oid _gdsl_no de_set_succ ( _gdsl_no de_t NODE, const _-

gdsl_no de_t SUCC)

Set the suc c essor of a low-level no de.

ˆ v oid _gdsl_no de_set_pred ( _gdsl_no de_t NODE, const _-

gdsl_no de_t PRED)

Set the pr e de c essor of a low-level no de.

ˆ v oid _gdsl_no de_set_con ten t ( _gdsl_no de_t NODE, const

gdsl_elemen t_t CONTENT)
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Set the c ontent of a low-level no de.

ˆ v oid _gdsl_no de_link ( _gdsl_no de_t NODE1, _gdsl_no de_t

NODE2)

Link two low-level no des to gether.

ˆ v oid _gdsl_no de_unlink ( _gdsl_no de_t NODE1, _gdsl_-

no de_t NODE2)

Unlink two low-level no des.

ˆ v oid _gdsl_no de_write (const _gdsl_no de_t NODE, const _-

gdsl_no de_write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid

� USER_D A T A)

W rite a low-level no de to a �le.

ˆ v oid _gdsl_no de_write_xml (const _gdsl_no de_t NODE, const

_gdsl_no de_write_func_t WRITE_F, FILE � OUTPUT_FILE,

v oid � USER_D A T A)

W rite a low-level no de to a �le into XML.

ˆ v oid _gdsl_no de_dump (const _gdsl_no de_t NODE, const _-

gdsl_no de_write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid

� USER_D A T A)

Dump the internal structur e of a low-level no de to a �le.
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5.5 gdsl.h File Reference

F unctions

ˆ const c har � gdsl_get_v ersion (v oid)

Get GDSL version numb er as a string.
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5.6 gdsl_2darra y .h File Reference

T yp edefs

ˆ t yp edef gdsl_2darra y � gdsl_2darra y_t

GDSL 2D-arr ay typ e.

F unctions

ˆ gdsl_2darra y_t gdsl_2darra y_allo c (const c har � NAME, const

ulong R, const ulong C, const gdsl_allo c_func_t ALLOC_F, const

gdsl_free_func_t FREE_F)

Cr e ate a new 2D-arr ay.

ˆ v oid gdsl_2darra y_free ( gdsl_2darra y_t A)

Destr oy a 2D-arr ay.

ˆ const c har � gdsl_2darra y_get_name (const gdsl_2darra y_t A)

Get the name of a 2D-arr ay.

ˆ ulong gdsl_2darra y_get_ro ws_n um b er (const gdsl_2darra y_t

A)

Get the numb er of r ows of a 2D-arr ay.

ˆ ulong gdsl_2darra y_get_columns_n um b er (const gdsl_-

2darra y_t A)

Get the numb er of c olumns of a 2D-arr ay.

ˆ ulong gdsl_2darra y_get_size (const gdsl_2darra y_t A)

Get the size of a 2D-arr ay.

ˆ gdsl_elemen t_t gdsl_2darra y_get_con ten t (const gdsl_-

2darra y_t A, const ulong R, const ulong C)

Get an element fr om a 2D-arr ay.

ˆ gdsl_2darra y_t gdsl_2darra y_set_name ( gdsl_2darra y_t A,

const c har � NEW_NAME)

Set the name of a 2D-arr ay.

ˆ gdsl_elemen t_t gdsl_2darra y_set_con ten t ( gdsl_2darra y_t A,

const ulong R, const ulong C, v oid � V ALUE)

Mo dify an element in a 2D-arr ay.

ˆ v oid gdsl_2darra y_write (const gdsl_2darra y_t A, const gdsl_-

write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_-

D A T A)
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W rite the c ontent of a 2D-arr ay to a �le.

ˆ v oid gdsl_2darra y_write_xml (const gdsl_2darra y_t A, const

gdsl_write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid

� USER_D A T A)

W rite the c ontent of a 2D arr ay to a �le into XML.

ˆ v oid gdsl_2darra y_dump (const gdsl_2darra y_t A, const gdsl_-

write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_-

D A T A)

Dump the internal structur e of a 2D arr ay to a �le.
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5.7 gdsl_bstree.h File Reference

T yp edefs

ˆ t yp edef gdsl_bstree � gdsl_bstree_t

GDSL binary se ar ch tr e e typ e.

F unctions

ˆ gdsl_bstree_t gdsl_bstree_allo c (const c har � NAME, gdsl_-

allo c_func_t ALLOC_F, gdsl_free_func_t FREE_F, gdsl_-

compare_func_t COMP_F)

Cr e ate a new binary se ar ch tr e e.

ˆ v oid gdsl_bstree_free ( gdsl_bstree_t T)

Destr oy a binary se ar ch tr e e.

ˆ v oid gdsl_bstree_�ush ( gdsl_bstree_t T)

Flush a binary se ar ch tr e e.

ˆ const c har � gdsl_bstree_get_name (const gdsl_bstree_t T)

Get the name of a binary se ar ch tr e e.

ˆ b o ol gdsl_bstree_is_empt y (const gdsl_bstree_t T)

Che ck if a binary se ar ch tr e e is empty.

ˆ gdsl_elemen t_t gdsl_bstree_get_ro ot (const gdsl_bstree_t

T)

Get the r o ot of a binary se ar ch tr e e.

ˆ ulong gdsl_bstree_get_size (const gdsl_bstree_t T)

Get the size of a binary se ar ch tr e e.

ˆ ulong gdsl_bstree_get_heigh t (const gdsl_bstree_t T)

Get the height of a binary se ar ch tr e e.

ˆ gdsl_bstree_t gdsl_bstree_set_name ( gdsl_bstree_t T, const

c har � NEW_NAME)

Set the name of a binary se ar ch tr e e.

ˆ gdsl_elemen t_t gdsl_bstree_insert ( gdsl_bstree_t T, v oid

� V ALUE, in t � RESUL T)

Insert an element into a binary se ar ch tr e e if it's not found or r eturn it.

ˆ gdsl_elemen t_t gdsl_bstree_remo v e ( gdsl_bstree_t T, v oid

� V ALUE)
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R emove an element fr om a binary se ar ch tr e e.

ˆ gdsl_bstree_t gdsl_bstree_delete ( gdsl_bstree_t T, v oid

� V ALUE)

Delete an element fr om a binary se ar ch tr e e.

ˆ gdsl_elemen t_t gdsl_bstree_searc h (const gdsl_bstree_t T,

gdsl_compare_func_t COMP_F, v oid � V ALUE)

Se ar ch for a p articular element into a binary se ar ch tr e e.

ˆ gdsl_elemen t_t gdsl_bstree_map_pre�x (const gdsl_bstree_t

T, gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a binary se ar ch tr e e in pr e�xe d or der.

ˆ gdsl_elemen t_t gdsl_bstree_map_in�x (const gdsl_bstree_t

T, gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a binary se ar ch tr e e in in�xe d or der.

ˆ gdsl_elemen t_t gdsl_bstree_map_p ost�x (const gdsl_bstree_-

t T, gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a binary se ar ch tr e e in p ost�xe d or der.

ˆ v oid gdsl_bstree_write (const gdsl_bstree_t T, gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite the element of e ach no de of a binary se ar ch tr e e to a �le.

ˆ v oid gdsl_bstree_write_xml (const gdsl_bstree_t T, gdsl_-

write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_-

D A T A)

W rite the c ontent of a binary se ar ch tr e e to a �le into XML.

ˆ v oid gdsl_bstree_dump (const gdsl_bstree_t T, gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

Dump the internal structur e of a binary se ar ch tr e e to a �le.
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5.8 gdsl_hash.h File Reference

T yp edefs

ˆ t yp edef hash_table � gdsl_hash_t

GDSL hashtable typ e.

ˆ t yp edef const c har � ( � gdsl_k ey_func_t )(v oid � V ALUE)

GDSL hashtable key function typ e.

ˆ t yp edef ulong ( � gdsl_hash_func_t )(const c har � KEY)

GDSL hashtable hash function typ e.

F unctions

ˆ ulong gdsl_hash (const c har � KEY)

Computes a hash value fr om a NULL terminate d char acter string.

ˆ gdsl_hash_t gdsl_hash_allo c (const c har � NAME, gdsl_allo c_-

func_t ALLOC_F, gdsl_free_func_t FREE_F, gdsl_k ey_-

func_t KEY_F, gdsl_hash_func_t HASH_F, ushort INITIAL_-

ENTRIES_NB)

Cr e ate a new hashtable.

ˆ v oid gdsl_hash_free ( gdsl_hash_t H)

Destr oy a hashtable.

ˆ v oid gdsl_hash_�ush ( gdsl_hash_t H)

Flush a hashtable.

ˆ const c har � gdsl_hash_get_name (const gdsl_hash_t H)

Get the name of a hashtable.

ˆ ushort gdsl_hash_get_en tries_n um b er (const gdsl_hash_t H)

Get the numb er of entries of a hashtable.

ˆ ushort gdsl_hash_get_lists_max_size (const gdsl_hash_t H)

Get the max numb er of elements al lowe d in e ach entry of a hashtable.

ˆ ushort gdsl_hash_get_longest_list_size (const gdsl_hash_t

H)

Get the numb er of elements of the longest list entry of a hashtable.

ˆ ulong gdsl_hash_get_size (const gdsl_hash_t H)

Get the size of a hashtable.

Generated on Th u Jun 22 11:15:30 2006 for gdsl b y Do xygen



212 gdsl File Do cumen tation

ˆ double gdsl_hash_get_�ll_factor (const gdsl_hash_t H)

Get the �l l factor of a hashtable.

ˆ gdsl_hash_t gdsl_hash_set_name ( gdsl_hash_t H, const c har

� NEW_NAME)

Set the name of a hashtable.

ˆ gdsl_elemen t_t gdsl_hash_insert ( gdsl_hash_t H, v oid

� V ALUE)

Insert an element into a hashtable (PUSH).

ˆ gdsl_elemen t_t gdsl_hash_remo v e ( gdsl_hash_t H, const c har

� KEY)

R emove an element fr om a hashtable (POP).

ˆ gdsl_hash_t gdsl_hash_delete ( gdsl_hash_t H, const c har

� KEY)

Delete an element fr om a hashtable.

ˆ gdsl_hash_t gdsl_hash_mo dify ( gdsl_hash_t H, ushort NEW_-

ENTRIES_NB, ushort NEW_LISTS_MAX_SIZE)

Incr e ase the dimensions of a hashtable.

ˆ gdsl_elemen t_t gdsl_hash_searc h (const gdsl_hash_t H, const

c har � KEY)

Se ar ch for a p articular element into a hashtable (GET).

ˆ gdsl_elemen t_t gdsl_hash_map (const gdsl_hash_t H, gdsl_-

map_func_t MAP_F, v oid � USER_D A T A)

Parse a hashtable.

ˆ v oid gdsl_hash_write (const gdsl_hash_t H, gdsl_write_func_t

WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite al l the elements of a hashtable to a �le.

ˆ v oid gdsl_hash_write_xml (const gdsl_hash_t H, gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite the c ontent of a hashtable to a �le into XML.

ˆ v oid gdsl_hash_dump (const gdsl_hash_t H, gdsl_write_func_t

WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

Dump the internal structur e of a hashtable to a �le.
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5.9 gdsl_heap.h File Reference

T yp edefs

ˆ t yp edef heap � gdsl_heap_t

GDSL he ap typ e.

F unctions

ˆ gdsl_heap_t gdsl_heap_allo c (const c har � NAME, gdsl_allo c_-

func_t ALLOC_F, gdsl_free_func_t FREE_F, gdsl_compare_-

func_t COMP_F)

Cr e ate a new he ap.

ˆ v oid gdsl_heap_free ( gdsl_heap_t H)

Destr oy a he ap.

ˆ v oid gdsl_heap_�ush ( gdsl_heap_t H)

Flush a he ap.

ˆ const c har � gdsl_heap_get_name (const gdsl_heap_t H)

Get the name of a he ap.

ˆ ulong gdsl_heap_get_size (const gdsl_heap_t H)

Get the size of a he ap.

ˆ gdsl_elemen t_t gdsl_heap_get_top (const gdsl_heap_t H)

Get the top of a he ap.

ˆ b o ol gdsl_heap_is_empt y (const gdsl_heap_t H)

Che ck if a he ap is empty.

ˆ gdsl_heap_t gdsl_heap_set_name ( gdsl_heap_t H, const c har

� NEW_NAME)

Set the name of a he ap.

ˆ gdsl_elemen t_t gdsl_heap_set_top ( gdsl_heap_t H, v oid

� V ALUE)

Substitute the top element of a he ap by a lesser one.

ˆ gdsl_elemen t_t gdsl_heap_insert ( gdsl_heap_t H, v oid

� V ALUE)

Insert an element into a he ap (PUSH).

ˆ gdsl_elemen t_t gdsl_heap_remo v e_top ( gdsl_heap_t H)
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R emove the top element fr om a he ap (POP).

ˆ gdsl_heap_t gdsl_heap_delete_top ( gdsl_heap_t H)

Delete the top element fr om a he ap.

ˆ gdsl_elemen t_t gdsl_heap_map_forw ard (const gdsl_heap_t

H, gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a he ap.

ˆ v oid gdsl_heap_write (const gdsl_heap_t H, gdsl_write_func_t

WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite al l the elements of a he ap to a �le.

ˆ v oid gdsl_heap_write_xml (const gdsl_heap_t H, gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite the c ontent of a he ap to a �le into XML.

ˆ v oid gdsl_heap_dump (const gdsl_heap_t H, gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

Dump the internal structur e of a he ap to a �le.
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5.10 gdsl_list.h File Reference

T yp edefs

ˆ t yp edef _gdsl_list � gdsl_list_t

GDSL doubly-linke d list typ e.

ˆ t yp edef _gdsl_list_cursor � gdsl_list_cursor_t

GDSL doubly-linke d list cursor typ e.

F unctions

ˆ gdsl_list_t gdsl_list_allo c (const c har � NAME, gdsl_allo c_-

func_t ALLOC_F, gdsl_free_func_t FREE_F)

Cr e ate a new list.

ˆ v oid gdsl_list_free ( gdsl_list_t L)

Destr oy a list.

ˆ v oid gdsl_list_�ush ( gdsl_list_t L)

Flush a list.

ˆ const c har � gdsl_list_get_name (const gdsl_list_t L)

Get the name of a list.

ˆ ulong gdsl_list_get_size (const gdsl_list_t L)

Get the size of a list.

ˆ b o ol gdsl_list_is_empt y (const gdsl_list_t L)

Che ck if a list is empty.

ˆ gdsl_elemen t_t gdsl_list_get_head (const gdsl_list_t L)

Get the he ad of a list.

ˆ gdsl_elemen t_t gdsl_list_get_tail (const gdsl_list_t L)

Get the tail of a list.

ˆ gdsl_list_t gdsl_list_set_name ( gdsl_list_t L, const c har

� NEW_NAME)

Set the name of a list.

ˆ gdsl_elemen t_t gdsl_list_insert_head ( gdsl_list_t L, v oid

� V ALUE)

Insert an element at the he ad of a list.
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ˆ gdsl_elemen t_t gdsl_list_insert_tail ( gdsl_list_t L, v oid

� V ALUE)

Insert an element at the tail of a list.

ˆ gdsl_elemen t_t gdsl_list_remo v e_head ( gdsl_list_t L)

R emove the he ad of a list.

ˆ gdsl_elemen t_t gdsl_list_remo v e_tail ( gdsl_list_t L)

R emove the tail of a list.

ˆ gdsl_elemen t_t gdsl_list_remo v e ( gdsl_list_t L, gdsl_-

compare_func_t COMP_F, const v oid � V ALUE)

R emove a p articular element fr om a list.

ˆ gdsl_list_t gdsl_list_delete_head ( gdsl_list_t L)

Delete the he ad of a list.

ˆ gdsl_list_t gdsl_list_delete_tail ( gdsl_list_t L)

Delete the tail of a list.

ˆ gdsl_list_t gdsl_list_delete ( gdsl_list_t L, gdsl_compare_-

func_t COMP_F, const v oid � V ALUE)

Delete a p articular element fr om a list.

ˆ gdsl_elemen t_t gdsl_list_searc h (const gdsl_list_t L, gdsl_-

compare_func_t COMP_F, const v oid � V ALUE)

Se ar ch for a p articular element into a list.

ˆ gdsl_elemen t_t gdsl_list_searc h_b y_p osition (const gdsl_-

list_t L, ulong POS)

Se ar ch for an element by its p osition in a list.

ˆ gdsl_elemen t_t gdsl_list_searc h_max (const gdsl_list_t L,

gdsl_compare_func_t COMP_F)

Se ar ch for the gr e atest element of a list.

ˆ gdsl_elemen t_t gdsl_list_searc h_min (const gdsl_list_t L,

gdsl_compare_func_t COMP_F)

Se ar ch for the lowest element of a list.

ˆ gdsl_list_t gdsl_list_sort ( gdsl_list_t L, gdsl_compare_-

func_t COMP_F)

Sort a list.

ˆ gdsl_elemen t_t gdsl_list_map_forw ard (const gdsl_list_t L,

gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a list fr om he ad to tail.
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ˆ gdsl_elemen t_t gdsl_list_map_bac kw ard (const gdsl_list_t L,

gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a list fr om tail to he ad.

ˆ v oid gdsl_list_write (const gdsl_list_t L, gdsl_write_func_t

WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite al l the elements of a list to a �le.

ˆ v oid gdsl_list_write_xml (const gdsl_list_t L, gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite the c ontent of a list to a �le into XML.

ˆ v oid gdsl_list_dump (const gdsl_list_t L, gdsl_write_func_t

WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

Dump the internal structur e of a list to a �le.

ˆ gdsl_list_cursor_t gdsl_list_cursor_allo c (const gdsl_list_t

L)

Cr e ate a new list cursor.

ˆ v oid gdsl_list_cursor_free ( gdsl_list_cursor_t C)

Destr oy a list cursor.

ˆ v oid gdsl_list_cursor_mo v e_to_head ( gdsl_list_cursor_t C)

Put a cursor on the he ad of its list.

ˆ v oid gdsl_list_cursor_mo v e_to_tail ( gdsl_list_cursor_t C)

Put a cursor on the tail of its list.

ˆ gdsl_elemen t_t gdsl_list_cursor_mo v e_to_v alue ( gdsl_list_-

cursor_t C, gdsl_compare_func_t COMP_F, v oid � V ALUE)

Plac e a cursor on a p articular element.

ˆ gdsl_elemen t_t gdsl_list_cursor_mo v e_to_p osition ( gdsl_-

list_cursor_t C, ulong POS)

Plac e a cursor on a element given by its p osition.

ˆ v oid gdsl_list_cursor_step_forw ard ( gdsl_list_cursor_t C)

Move a cursor one step forwar d of its list.

ˆ v oid gdsl_list_cursor_step_bac kw ard ( gdsl_list_cursor_t C)

Move a cursor one step b ackwar d of its list.

ˆ b o ol gdsl_list_cursor_is_on_head (const gdsl_list_cursor_t

C)

Che ck if a cursor is on the he ad of its list.
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ˆ b o ol gdsl_list_cursor_is_on_tail (const gdsl_list_cursor_t

C)

Che ck if a cursor is on the tail of its list.

ˆ b o ol gdsl_list_cursor_has_succ (const gdsl_list_cursor_t C)

Che ck if a cursor has a suc c essor.

ˆ b o ol gdsl_list_cursor_has_pred (const gdsl_list_cursor_t C)

Che ck if a cursor has a pr e de c essor.

ˆ v oid gdsl_list_cursor_set_con ten t ( gdsl_list_cursor_t C,

gdsl_elemen t_t E)

Set the c ontent of the cursor.

ˆ gdsl_elemen t_t gdsl_list_cursor_get_con ten t (const gdsl_-

list_cursor_t C)

Get the c ontent of a cursor.

ˆ gdsl_elemen t_t gdsl_list_cursor_insert_after ( gdsl_list_-

cursor_t C, v oid � V ALUE)

Insert a new element after a cursor.

ˆ gdsl_elemen t_t gdsl_list_cursor_insert_b efore ( gdsl_list_-

cursor_t C, v oid � V ALUE)

Insert a new element b efor e a cursor.

ˆ gdsl_elemen t_t gdsl_list_cursor_remo v e ( gdsl_list_cursor_t

C)

R emove c the element under a cursor.

ˆ gdsl_elemen t_t gdsl_list_cursor_remo v e_after ( gdsl_list_-

cursor_t C)

R emove c the element after a cursor.

ˆ gdsl_elemen t_t gdsl_list_cursor_remo v e_b efore ( gdsl_list_-

cursor_t C)

R emove the element b efor e a cursor.

ˆ gdsl_list_cursor_t gdsl_list_cursor_delete ( gdsl_list_-

cursor_t C)

Delete the element under a cursor.

ˆ gdsl_list_cursor_t gdsl_list_cursor_delete_after ( gdsl_list_-

cursor_t C)

Delete the element after a cursor.

Generated on Th u Jun 22 11:15:30 2006 for gdsl b y Do xygen



5.10 gdsl_list.h File Reference 219

ˆ gdsl_list_cursor_t gdsl_list_cursor_delete_b efore ( gdsl_-

list_cursor_t C)

Delete the element b efor e the cursor of a list.
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5.11 gdsl_macros.h File Reference

De�nes

ˆ #de�ne GDSL_MAX (X, Y) (X > Y?X:Y)

Give the gr e atest numb er of two numb ers.

ˆ #de�ne GDSL_MIN (X, Y) (X > Y?Y:X)

Give the lowest numb er of two numb ers.
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5.12 gdsl_p erm.h File Reference

T yp edefs

ˆ t yp edef gdsl_p erm � gdsl_p erm_t

GDSL p ermutation typ e.

ˆ t yp edef v oid( � gdsl_p erm_write_func_t )( ulong E, FILE

� OUTPUT_FILE, gdsl_lo cation_t POSITION, v oid � USER_-

D A T A)

GDSL p ermutation write function typ e.

ˆ t yp edef gdsl_p erm_data � gdsl_p erm_data_t

En umerations

ˆ en um gdsl_p erm_p osition_t { GDSL_PERM_POSITION_-

FIRST = 1, GDSL_PERM_POSITION_LAST = 2 }

This typ e is for gdsl_p erm_write_func_t.

F unctions

ˆ gdsl_p erm_t gdsl_p erm_allo c (const c har � NAME, const ulong

N)

Cr e ate a new p ermutation.

ˆ v oid gdsl_p erm_free ( gdsl_p erm_t P)

Destr oy a p ermutation.

ˆ gdsl_p erm_t gdsl_p erm_cop y (const gdsl_p erm_t P)

Copy a p ermutation.

ˆ const c har � gdsl_p erm_get_name (const gdsl_p erm_t P)

Get the name of a p ermutation.

ˆ ulong gdsl_p erm_get_size (const gdsl_p erm_t P)

Get the size of a p ermutation.

ˆ ulong gdsl_p erm_get_elemen t (const gdsl_p erm_t P , const

ulong INDIX)

Get the (INDIX+1)-th element fr om a p ermutation.

ˆ ulong � gdsl_p erm_get_elemen ts_arra y (const gdsl_p erm_t

P)

Get the arr ay elements of a p ermutation.
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ˆ ulong gdsl_p erm_linear_in v ersions_coun t (const gdsl_p erm_t

P)

Count the inversions numb er into a line ar p ermutation.

ˆ ulong gdsl_p erm_linear_cycles_coun t (const gdsl_p erm_t P)

Count the cycles numb er into a line ar p ermutation.

ˆ ulong gdsl_p erm_canonical_cycles_coun t (const gdsl_p erm_t

P)

Count the cycles numb er into a c anonic al p ermutation.

ˆ gdsl_p erm_t gdsl_p erm_set_name ( gdsl_p erm_t P , const c har

� NEW_NAME)

Set the name of a p ermutation.

ˆ gdsl_p erm_t gdsl_p erm_linear_next ( gdsl_p erm_t P)

Get the next p ermutation fr om a line ar p ermutation.

ˆ gdsl_p erm_t gdsl_p erm_linear_prev ( gdsl_p erm_t P)

Get the pr evious p ermutation fr om a line ar p ermutation.

ˆ gdsl_p erm_t gdsl_p erm_set_elemen ts_arra y ( gdsl_p erm_t

P , const ulong � ARRA Y)

Initialize a p ermutation with an arr ay of values.

ˆ gdsl_p erm_t gdsl_p erm_m ultiply ( gdsl_p erm_t RESUL T,

const gdsl_p erm_t ALPHA, const gdsl_p erm_t BET A)

Multiply two p ermutations.

ˆ gdsl_p erm_t gdsl_p erm_linear_to_canonical ( gdsl_p erm_t

Q, const gdsl_p erm_t P)

Convert a line ar p ermutation to its c anonic al form.

ˆ gdsl_p erm_t gdsl_p erm_canonical_to_linear ( gdsl_p erm_t

Q, const gdsl_p erm_t P)

Convert a c anonic al p ermutation to its line ar form.

ˆ gdsl_p erm_t gdsl_p erm_in v erse ( gdsl_p erm_t P)

Inverse in plac e a p ermutation.

ˆ gdsl_p erm_t gdsl_p erm_rev erse ( gdsl_p erm_t P)

R everse in plac e a p ermutation.

ˆ gdsl_p erm_t gdsl_p erm_randomize ( gdsl_p erm_t P)

R andomize a p ermutation.
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ˆ gdsl_elemen t_t � gdsl_p erm_apply_on_arra y ( gdsl_-

elemen t_t � V, const gdsl_p erm_t P)

Apply a p ermutation on to a ve ctor.

ˆ v oid gdsl_p erm_write (const gdsl_p erm_t P , const gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite the elements of a p ermutation to a �le.

ˆ v oid gdsl_p erm_write_xml (const gdsl_p erm_t P , const gdsl_-

write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_-

D A T A)

W rite the elements of a p ermutation to a �le into XML.

ˆ v oid gdsl_p erm_dump (const gdsl_p erm_t P , const gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

Dump the internal structur e of a p ermutation to a �le.
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5.13 gdsl_queue.h File Reference

T yp edefs

ˆ t yp edef _gdsl_queue � gdsl_queue_t

GDSL queue typ e.

F unctions

ˆ gdsl_queue_t gdsl_queue_allo c (const c har � NAME, gdsl_-

allo c_func_t ALLOC_F, gdsl_free_func_t FREE_F)

Cr e ate a new queue.

ˆ v oid gdsl_queue_free ( gdsl_queue_t Q)

Destr oy a queue.

ˆ v oid gdsl_queue_�ush ( gdsl_queue_t Q)

Flush a queue.

ˆ const c har � gdsl_queue_get_name (const gdsl_queue_t Q)

Getsthe name of a queue.

ˆ ulong gdsl_queue_get_size (const gdsl_queue_t Q)

Get the size of a queue.

ˆ b o ol gdsl_queue_is_empt y (const gdsl_queue_t Q)

Che ck if a queue is empty.

ˆ gdsl_elemen t_t gdsl_queue_get_head (const gdsl_queue_t

Q)

Get the he ad of a queue.

ˆ gdsl_elemen t_t gdsl_queue_get_tail (const gdsl_queue_t Q)

Get the tail of a queue.

ˆ gdsl_queue_t gdsl_queue_set_name ( gdsl_queue_t Q, const

c har � NEW_NAME)

Set the name of a queue.

ˆ gdsl_elemen t_t gdsl_queue_insert ( gdsl_queue_t Q, v oid

� V ALUE)

Insert an element in a queue (PUT).

ˆ gdsl_elemen t_t gdsl_queue_remo v e ( gdsl_queue_t Q)

R emove an element fr om a queue (GET).
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ˆ gdsl_elemen t_t gdsl_queue_searc h (const gdsl_queue_t Q,

gdsl_compare_func_t COMP_F, v oid � V ALUE)

Se ar ch for a p articular element in a queue.

ˆ gdsl_elemen t_t gdsl_queue_searc h_b y_p osition (const gdsl_-

queue_t Q, ulong POS)

Se ar ch for an element by its p osition in a queue.

ˆ gdsl_elemen t_t gdsl_queue_map_forw ard (const gdsl_-

queue_t Q, gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a queue fr om he ad to tail.

ˆ gdsl_elemen t_t gdsl_queue_map_bac kw ard (const gdsl_-

queue_t Q, gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a queue fr om tail to he ad.

ˆ v oid gdsl_queue_write (const gdsl_queue_t Q, gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite al l the elements of a queue to a �le.

ˆ v oid gdsl_queue_write_xml (const gdsl_queue_t Q, gdsl_-

write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_-

D A T A)

W rite the c ontent of a queue to a �le into XML.

ˆ v oid gdsl_queue_dump (const gdsl_queue_t Q, gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

Dump the internal structur e of a queue to a �le.
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5.14 gdsl_rbtree.h File Reference

T yp edefs

ˆ t yp edef gdsl_rbtree � gdsl_rbtree_t

F unctions

ˆ gdsl_rbtree_t gdsl_rbtree_allo c (const c har � NAME, gdsl_-

allo c_func_t ALLOC_F, gdsl_free_func_t FREE_F, gdsl_-

compare_func_t COMP_F)

Cr e ate a new r e d-black tr e e.

ˆ v oid gdsl_rbtree_free ( gdsl_rbtree_t T)

Destr oy a r e d-black tr e e.

ˆ v oid gdsl_rbtree_�ush ( gdsl_rbtree_t T)

Flush a r e d-black tr e e.

ˆ c har � gdsl_rbtree_get_name (const gdsl_rbtree_t T)

Get the name of a r e d-black tr e e.

ˆ b o ol gdsl_rbtree_is_empt y (const gdsl_rbtree_t T)

Che ck if a r e d-black tr e e is empty.

ˆ gdsl_elemen t_t gdsl_rbtree_get_ro ot (const gdsl_rbtree_t

T)

Get the r o ot of a r e d-black tr e e.

ˆ ulong gdsl_rbtree_get_size (const gdsl_rbtree_t T)

Get the size of a r e d-black tr e e.

ˆ ulong gdsl_rbtree_heigh t (const gdsl_rbtree_t T)

Get the height of a r e d-black tr e e.

ˆ gdsl_rbtree_t gdsl_rbtree_set_name ( gdsl_rbtree_t T, const

c har � NEW_NAME)

Set the name of a r e d-black tr e e.

ˆ gdsl_elemen t_t gdsl_rbtree_insert ( gdsl_rbtree_t T, v oid

� V ALUE, in t � RESUL T)

Insert an element into a r e d-black tr e e if it's not found or r eturn it.

ˆ gdsl_elemen t_t gdsl_rbtree_remo v e ( gdsl_rbtree_t T, v oid

� V ALUE)

R emove an element fr om a r e d-black tr e e.
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ˆ gdsl_rbtree_t gdsl_rbtree_delete ( gdsl_rbtree_t T, v oid

� V ALUE)

Delete an element fr om a r e d-black tr e e.

ˆ gdsl_elemen t_t gdsl_rbtree_searc h (const gdsl_rbtree_t T,

gdsl_compare_func_t COMP_F, v oid � V ALUE)

Se ar ch for a p articular element into a r e d-black tr e e.

ˆ gdsl_elemen t_t gdsl_rbtree_map_pre�x (const gdsl_rbtree_t

T, gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a r e d-black tr e e in pr e�xe d or der.

ˆ gdsl_elemen t_t gdsl_rbtree_map_in�x (const gdsl_rbtree_t

T, gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a r e d-black tr e e in in�xe d or der.

ˆ gdsl_elemen t_t gdsl_rbtree_map_p ost�x (const gdsl_-

rbtree_t T, gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a r e d-black tr e e in p ost�xe d or der.

ˆ v oid gdsl_rbtree_write (const gdsl_rbtree_t T, gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite the element of e ach no de of a r e d-black tr e e to a �le.

ˆ v oid gdsl_rbtree_write_xml (const gdsl_rbtree_t T, gdsl_-

write_func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_-

D A T A)

W rite the c ontent of a r e d-black tr e e to a �le into XML.

ˆ v oid gdsl_rbtree_dump (const gdsl_rbtree_t T, gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

Dump the internal structur e of a r e d-black tr e e to a �le.
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5.15 gdsl_sort.h File Reference

F unctions

ˆ v oid gdsl_sort ( gdsl_elemen t_t � T, ulong N, const gdsl_-

compare_func_t COMP_F)

Sort an arr ay in plac e.
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5.16 gdsl_stac k.h File Reference

T yp edefs

ˆ t yp edef _gdsl_stac k � gdsl_stac k_t

GDSL stack typ e.

F unctions

ˆ gdsl_stac k_t gdsl_stac k_allo c (const c har � NAME, gdsl_allo c_-

func_t ALLOC_F, gdsl_free_func_t FREE_F)

Cr e ate a new stack.

ˆ v oid gdsl_stac k_free ( gdsl_stac k_t S)

Destr oy a stack.

ˆ v oid gdsl_stac k_�ush ( gdsl_stac k_t S)

Flush a stack.

ˆ const c har � gdsl_stac k_get_name (const gdsl_stac k_t S)

Getsthe name of a stack.

ˆ ulong gdsl_stac k_get_size (const gdsl_stac k_t S)

Get the size of a stack.

ˆ ulong gdsl_stac k_get_gro wing_factor (const gdsl_stac k_t S)

Get the gr owing factor of a stack.

ˆ b o ol gdsl_stac k_is_empt y (const gdsl_stac k_t S)

Che ck if a stack is empty.

ˆ gdsl_elemen t_t gdsl_stac k_get_top (const gdsl_stac k_t S)

Get the top of a stack.

ˆ gdsl_elemen t_t gdsl_stac k_get_b ottom (const gdsl_stac k_t

S)

Get the b ottom of a stack.

ˆ gdsl_stac k_t gdsl_stac k_set_name ( gdsl_stac k_t S, const c har

� NEW_NAME)

Set the name of a stack.

ˆ v oid gdsl_stac k_set_gro wing_factor ( gdsl_stac k_t S, ulong

G)

Set the gr owing factor of a stack.
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ˆ gdsl_elemen t_t gdsl_stac k_insert ( gdsl_stac k_t S, v oid

� V ALUE)

Insert an element in a stack (PUSH).

ˆ gdsl_elemen t_t gdsl_stac k_remo v e ( gdsl_stac k_t S)

R emove an element fr om a stack (POP).

ˆ gdsl_elemen t_t gdsl_stac k_searc h (const gdsl_stac k_t S,

gdsl_compare_func_t COMP_F, v oid � V ALUE)

Se ar ch for a p articular element in a stack.

ˆ gdsl_elemen t_t gdsl_stac k_searc h_b y_p osition (const gdsl_-

stac k_t S, ulong POS)

Se ar ch for an element by its p osition in a stack.

ˆ gdsl_elemen t_t gdsl_stac k_map_forw ard (const gdsl_stac k_t

S, gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a stack fr om b ottom to top.

ˆ gdsl_elemen t_t gdsl_stac k_map_bac kw ard (const gdsl_-

stac k_t S, gdsl_map_func_t MAP_F, v oid � USER_D A T A)

Parse a stack fr om top to b ottom.

ˆ v oid gdsl_stac k_write (const gdsl_stac k_t S, gdsl_write_func_t

WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite al l the elements of a stack to a �le.

ˆ v oid gdsl_stac k_write_xml ( gdsl_stac k_t S, gdsl_write_-

func_t WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

W rite the c ontent of a stack to a �le into XML.

ˆ v oid gdsl_stac k_dump ( gdsl_stac k_t S, gdsl_write_func_t

WRITE_F, FILE � OUTPUT_FILE, v oid � USER_D A T A)

Dump the internal structur e of a stack to a �le.
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5.17 gdsl_t yp es.h File Reference

T yp edefs

ˆ t yp edef v oid � gdsl_elemen t_t

GDSL element typ e.

ˆ t yp edef gdsl_elemen t_t ( � gdsl_allo c_func_t )(v oid � USER_-

D A T A)

GDSL A l lo c element function typ e.

ˆ t yp edef v oid( � gdsl_free_func_t )( gdsl_elemen t_t E)

GDSL F r e e element function typ e.

ˆ t yp edef gdsl_elemen t_t ( � gdsl_cop y_func_t )(const gdsl_-

elemen t_t E)

GDSL Copy element function typ e.

ˆ t yp edef in t( � gdsl_map_func_t )(const gdsl_elemen t_t E, gdsl_-

lo cation_t LOCA TION, v oid � USER_D A T A)

GDSL Map element function typ e.

ˆ t yp edef long in t( � gdsl_compare_func_t )(const gdsl_elemen t_t

E, v oid � V ALUE)

GDSL Comp arison element function typ e.

ˆ t yp edef v oid( � gdsl_write_func_t )(const gdsl_elemen t_t E,

FILE � OUTPUT_FILE, gdsl_lo cation_t LOCA TION, v oid � USER_-

D A T A)

GDSL W rite element function typ e.

ˆ t yp edef unsigned long in t ulong

En umerations

ˆ en um gdsl_constan t_t {

GDSL_ERR_MEM_ALLOC = -1, GDSL_MAP_STOP = 0,

GDSL_MAP_CONT = 1, GDSL_INSER TED ,

GDSL_F OUND }

GDSL Constants.

ˆ en um gdsl_lo cation_t {

GDSL_LOCA TION_UNDEF = 0, GDSL_LOCA TION_HEAD

= 1, GDSL_LOCA TION_R OOT = 1, GDSL_LOCA TION_-

TOP = 1,
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GDSL_LOCA TION_T AIL = 2, GDSL_LOCA TION_LEAF =

2, GDSL_LOCA TION_BOTTOM = 2, GDSL_LOCA TION_-

FIRST = 1,

GDSL_LOCA TION_LAST = 2, GDSL_LOCA TION_-

FIRST_COL = 1, GDSL_LOCA TION_LAST_COL = 2,

GDSL_LOCA TION_FIRST_R O W = 4,

GDSL_LOCA TION_LAST_R O W = 8 }

ˆ en um b o ol { F ALSE = 0, TR UE = 1 }
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