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Chapter 1gdsl
1.1 Introdu
tionThis is the gdsl (Release 1.4) do
umentation.1.2 AboutThe Generi
 Data Stru
tures Library (GDSL) is a 
olle
tion of routines forgeneri
 data stru
tures manipulation. It is a portable and re-entrant library fullywritten from s
rat
h in pure ANSI C. It is designed to o�er for C programmers
ommon data stru
tures with powerful algorithms, and hidden implementation.Available stru
tures are lists, queues, sta
ks, hash tables, binary trees, binarysear
h trees, red-bla
k trees, 2D arrays, permutations and heaps.1.2.1 AuthorsNi
olas Darnis <ndarnis�free.fr>1.2.2 Proje
t ManagerNi
olas Darnis <ndarnis�free.fr>
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Chapter 2gdsl Module Index
2.1 gdsl ModulesHere is a list of all modules:Low level binary tree manipulation module . . . . . . . . . . . . . . . 7Low-level binary sear
h tree manipulation module . . . . . . . . . . . 25Low-level doubly-linked list manipulation module . . . . . . . . . . . . 41Low-level doubly-linked node manipulation module . . . . . . . . . . . 50Main module . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 592D-Arrays manipulation module . . . . . . . . . . . . . . . . . . . . . 60Binary sear
h tree manipulation module . . . . . . . . . . . . . . . . . 68Hashtable manipulation module . . . . . . . . . . . . . . . . . . . . . . 81Heap manipulation module . . . . . . . . . . . . . . . . . . . . . . . . 95Doubly-linked list manipulation module . . . . . . . . . . . . . . . . . 105Various ma
ros module . . . . . . . . . . . . . . . . . . . . . . . . . . 134Permutation manipulation module . . . . . . . . . . . . . . . . . . . . 136Queue manipulation module . . . . . . . . . . . . . . . . . . . . . . . . 151Red-bla
k tree manipulation module . . . . . . . . . . . . . . . . . . . 163Sort module . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176Sta
k manipulation module . . . . . . . . . . . . . . . . . . . . . . . . 177GDSL types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190
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Chapter 3gdsl File Index
3.1 gdsl File ListHere is a list of all �les with brief des
riptions:_gdsl_bintree.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195_gdsl_bstree.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199_gdsl_list.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 202_gdsl_node.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204gdsl.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206gdsl_2darray.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207gdsl_bstree.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209gdsl_hash.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211gdsl_heap.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213gdsl_list.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215gdsl_ma
ros.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220gdsl_perm.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221gdsl_queue.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224gdsl_rbtree.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226gdsl_sort.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228gdsl_sta
k.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229gdsl_types.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231mainpage.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233
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Chapter 4gdsl Module Do
umentation
4.1 Low level binary tree manipulation moduleTypedefs� typedef _gdsl_bintree ∗ _gdsl_bintree_tGDSL low-level binary tree type.� typedef int(∗ _gdsl_bintree_map_fun
_t )(
onst _gdsl_-bintree_t TREE, void ∗USER_DATA)GDSL low-level binary tree map fun
tion type.� typedef void(∗ _gdsl_bintree_write_fun
_t )(
onst _gdsl_-bintree_t TREE, FILE ∗OUTPUT_FILE, void ∗USER_DATA)GDSL low-level binary tree write fun
tion type.Fun
tions� _gdsl_bintree_t _gdsl_bintree_allo
 (
onst gdsl_element_t E,
onst _gdsl_bintree_t LEFT, 
onst _gdsl_bintree_t RIGHT)Create a new low-level binary tree.� void _gdsl_bintree_free (_gdsl_bintree_t T, 
onst gdsl_free_-fun
_t FREE_F)Destroy a low-level binary tree.� _gdsl_bintree_t _gdsl_bintree_
opy (
onst _gdsl_bintree_tT, 
onst gdsl_
opy_fun
_t COPY_F)Copy a low-level binary tree.� bool _gdsl_bintree_is_empty (
onst _gdsl_bintree_t T)



8 gdsl Module Do
umentationChe
k if a low-level binary tree is empty.� bool _gdsl_bintree_is_leaf (
onst _gdsl_bintree_t T)Che
k if a low-level binary tree is redu
ed to a leaf.� bool _gdsl_bintree_is_root (
onst _gdsl_bintree_t T)Che
k if a low-level binary tree is a root.� gdsl_element_t _gdsl_bintree_get_
ontent (
onst _gdsl_-bintree_t T)Get the root 
ontent of a low-level binary tree.� _gdsl_bintree_t _gdsl_bintree_get_parent (
onst _gdsl_-bintree_t T)Get the parent tree of a low-level binary tree.� _gdsl_bintree_t _gdsl_bintree_get_left (
onst _gdsl_-bintree_t T)Get the left sub-tree of a low-level binary tree.� _gdsl_bintree_t _gdsl_bintree_get_right (
onst _gdsl_-bintree_t T)Get the right sub-tree of a low-level binary tree.� _gdsl_bintree_t ∗ _gdsl_bintree_get_left_ref (
onst _gdsl_-bintree_t T)Get the left sub-tree referen
e of a low-level binary tree.� _gdsl_bintree_t ∗ _gdsl_bintree_get_right_ref (
onst _-gdsl_bintree_t T)Get the right sub-tree referen
e of a low-level binary tree.� ulong _gdsl_bintree_get_height (
onst _gdsl_bintree_t T)Get the height of a low-level binary tree.� ulong _gdsl_bintree_get_size (
onst _gdsl_bintree_t T)Get the size of a low-level binary tree.� void _gdsl_bintree_set_
ontent (_gdsl_bintree_t T, 
onstgdsl_element_t E)Set the root element of a low-level binary tree.� void _gdsl_bintree_set_parent (_gdsl_bintree_t T, 
onst _-gdsl_bintree_t P)Set the parent tree of a low-level binary tree.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.1 Low level binary tree manipulation module 9� void _gdsl_bintree_set_left (_gdsl_bintree_t T, 
onst _gdsl_-bintree_t L)Set left sub-tree of a low-level binary tree.� void _gdsl_bintree_set_right (_gdsl_bintree_t T, 
onst _-gdsl_bintree_t R)Set right sub-tree of a low-level binary tree.� _gdsl_bintree_t _gdsl_bintree_rotate_left (_gdsl_bintree_t
∗T)Left rotate a low-level binary tree.� _gdsl_bintree_t _gdsl_bintree_rotate_right (_gdsl_-bintree_t ∗T)Right rotate a low-level binary tree.� _gdsl_bintree_t _gdsl_bintree_rotate_left_right (_gdsl_-bintree_t ∗T)Left-right rotate a low-level binary tree.� _gdsl_bintree_t _gdsl_bintree_rotate_right_left (_gdsl_-bintree_t ∗T)Right-left rotate a low-level binary tree.� _gdsl_bintree_t _gdsl_bintree_map_pre�x (
onst _gdsl_-bintree_t T, 
onst _gdsl_bintree_map_fun
_t MAP_F, void
∗USER_DATA)Parse a low-level binary tree in pre�xed order.� _gdsl_bintree_t _gdsl_bintree_map_in�x (
onst _gdsl_-bintree_t T, 
onst _gdsl_bintree_map_fun
_t MAP_F, void
∗USER_DATA)Parse a low-level binary tree in in�xed order.� _gdsl_bintree_t _gdsl_bintree_map_post�x (
onst _gdsl_-bintree_t T, 
onst _gdsl_bintree_map_fun
_t MAP_F, void
∗USER_DATA)Parse a low-level binary tree in post�xed order.� void _gdsl_bintree_write (
onst _gdsl_bintree_t T, 
onst _-gdsl_bintree_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE,void ∗USER_DATA)Write the 
ontent of all nodes of a low-level binary tree to a �le.� void _gdsl_bintree_write_xml (
onst _gdsl_bintree_t T, 
onst_gdsl_bintree_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE,void ∗USER_DATA)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



10 gdsl Module Do
umentationWrite the 
ontent of a low-level binary tree to a �le into XML.� void _gdsl_bintree_dump (
onst _gdsl_bintree_t T, 
onst _-gdsl_bintree_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE,void ∗USER_DATA)Dump the internal stru
ture of a low-level binary tree to a �le.4.1.1 Typedef Do
umentation4.1.1.1 typedef stru
t _gdsl_bintree∗ _gdsl_bintree_tGDSL low-level binary tree type.This type is voluntary opaque. Variables of this kind 
ould'nt be dire
tly used,but by the fun
tions of this module.De�nition at line 54 of �le _gdsl_bintree.h.4.1.1.2 typedef int(∗ _gdsl_bintree_map_fun
_t)(
onst_gdsl_bintree_t TREE, void ∗USER_DATA)GDSL low-level binary tree map fun
tion type.Parameters:TREE The low-level binary tree to map.USER_DATA The user datas to pass to this fun
tion.Returns:GDSL_MAP_STOP if the mapping must be stopped.GDSL_MAP_CONT if the mapping must be 
ontinued.De�nition at line 63 of �le _gdsl_bintree.h.4.1.1.3 typedef void(∗ _gdsl_bintree_write_fun
_t)(
onst_gdsl_bintree_t TREE, FILE ∗OUTPUT_FILE, void
∗USER_DATA)GDSL low-level binary tree write fun
tion type.Parameters:TREE The low-level binary tree to write.OUTPUT_FILE The �le where to write TREE.USER_DATA The user datas to pass to this fun
tion.De�nition at line 73 of �le _gdsl_bintree.h.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.1 Low level binary tree manipulation module 114.1.2 Fun
tion Do
umentation4.1.2.1 _gdsl_bintree_t _gdsl_bintree_allo
 (
onstgdsl_element_t E, 
onst _gdsl_bintree_t LEFT, 
onst_gdsl_bintree_t RIGHT)Create a new low-level binary tree.Allo
ate a new low-level binary tree data stru
ture. Its root 
ontent is set to Eand its left son (resp. right) is set to LEFT (resp. RIGHT).Note:Complexity: O( 1 )Pre
ondition:nothing.Parameters:E The root 
ontent of the new low-level binary tree to 
reate.LEFT The left sub-tree of the new low-level binary tree to 
reate.RIGHT The right sub-tree of the new low-level binary tree to 
reate.Returns:the newly allo
ated low-level binary tree in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:_gdsl_bintree_free()(p. 11)4.1.2.2 void _gdsl_bintree_free (_gdsl_bintree_t T, 
onstgdsl_free_fun
_t FREE_F)Destroy a low-level binary tree.Flush and destroy the low-level binary tree T. If FREE_F != NULL, FREE_Ffun
tion is used to deallo
ate ea
h T's element. Otherwise nothing is done withT's elements.Note:Complexity: O( |T| )Pre
ondition:nothing.Parameters:T The low-level binary tree to destroy.FREE_F The fun
tion used to deallo
ate T's nodes 
ontents.See also:_gdsl_bintree_allo
()(p. 11)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



12 gdsl Module Do
umentation4.1.2.3 _gdsl_bintree_t _gdsl_bintree_
opy (
onst_gdsl_bintree_t T, 
onst gdsl_
opy_fun
_t COPY_F)Copy a low-level binary tree.Create and return a 
opy of the low-level binary tree T using COPY_F on ea
hT's element to 
opy them.Note:Complexity: O( |T| )Pre
ondition:COPY_F != NULLParameters:T The low-level binary tree to 
opy.COPY_F The fun
tion used to 
opy T's nodes 
ontents.Returns:a 
opy of T in 
ase of su

ess.NULL if _gdsl_bintree_is_empty (T) == TRUE or in 
ase of insu�
ientmemory.See also:_gdsl_bintree_allo
()(p. 11)_gdsl_bintree_free()(p. 11)_gdsl_bintree_is_empty()(p. 12)4.1.2.4 bool _gdsl_bintree_is_empty (
onst _gdsl_bintree_t T)Che
k if a low-level binary tree is empty.Note:Complexity: O( 1 )Pre
ondition:nothing.Parameters:T The low-level binary tree to 
he
k.Returns:TRUE if the low-level binary tree T is empty.FALSE if the low-level binary tree T is not empty.See also:_gdsl_bintree_is_leaf()(p. 13)_gdsl_bintree_is_root()(p. 13)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.1 Low level binary tree manipulation module 134.1.2.5 bool _gdsl_bintree_is_leaf (
onst _gdsl_bintree_t T)Che
k if a low-level binary tree is redu
ed to a leaf.Note:Complexity: O( 1 )Pre
ondition:T must be a non-empty _gdsl_bintree_t.Parameters:T The low-level binary tree to 
he
k.Returns:TRUE if the low-level binary tree T is a leaf.FALSE if the low-level binary tree T is not a leaf.See also:_gdsl_bintree_is_empty()(p. 12)_gdsl_bintree_is_root()(p. 13)4.1.2.6 bool _gdsl_bintree_is_root (
onst _gdsl_bintree_t T)Che
k if a low-level binary tree is a root.Note:Complexity: O( 1 )Pre
ondition:T must be a non-empty _gdsl_bintree_t.Parameters:T The low-level binary tree to 
he
k.Returns:TRUE if the low-level binary tree T is a root.FALSE if the low-level binary tree T is not a root.See also:_gdsl_bintree_is_empty()(p. 12)_gdsl_bintree_is_leaf()(p. 13)4.1.2.7 gdsl_element_t _gdsl_bintree_get_
ontent (
onst_gdsl_bintree_t T)Get the root 
ontent of a low-level binary tree.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



14 gdsl Module Do
umentationNote:Complexity: O( 1 )Pre
ondition:T must be a non-empty _gdsl_bintree_t.Parameters:T The low-level binary tree to use.Returns:the root's 
ontent of the low-level binary tree T.See also:_gdsl_bintree_set_
ontent()(p. 17)4.1.2.8 _gdsl_bintree_t _gdsl_bintree_get_parent (
onst_gdsl_bintree_t T)Get the parent tree of a low-level binary tree.Note:Complexity: O( 1 )Pre
ondition:T must be a non-empty _gdsl_bintree_t.Parameters:T The low-level binary tree to use.Returns:the parent of the low-level binary tree T if T isn't a root.NULL if the low-level binary tree T is a root (ie. T has no parent).See also:_gdsl_bintree_is_root()(p. 13)_gdsl_bintree_set_parent()(p. 18)4.1.2.9 _gdsl_bintree_t _gdsl_bintree_get_left (
onst_gdsl_bintree_t T)Get the left sub-tree of a low-level binary tree.Return the left subtree of the low-level binary tree T (noted l(T)).Note:Complexity: O( 1 )Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.1 Low level binary tree manipulation module 15Pre
ondition:T must be a non-empty _gdsl_bintree_t.Parameters:T The low-level binary tree to use.Returns:the left sub-tree of the low-level binary tree T if T has a left sub-tree.NULL if the low-level binary tree T has no left sub-tree.See also:_gdsl_bintree_get_right()(p. 15)_gdsl_bintree_set_left()(p. 18)_gdsl_bintree_set_right()(p. 18)4.1.2.10 _gdsl_bintree_t _gdsl_bintree_get_right (
onst_gdsl_bintree_t T)Get the right sub-tree of a low-level binary tree.Return the right subtree of the low-level binary tree T (noted r(T)).Note:Complexity: O( 1 )Pre
ondition:T must be a non-empty _gdsl_bintree_tParameters:T The low-level binary tree to use.Returns:the right sub-tree of the low-level binary tree T if T has a right sub-tree.NULL if the low-level binary tree T has no right sub-tree.See also:_gdsl_bintree_get_left()(p. 14)_gdsl_bintree_set_left()(p. 18)_gdsl_bintree_set_right()(p. 18)4.1.2.11 _gdsl_bintree_t∗ _gdsl_bintree_get_left_ref (
onst_gdsl_bintree_t T)Get the left sub-tree referen
e of a low-level binary tree.Note:Complexity: O( 1 )Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



16 gdsl Module Do
umentationPre
ondition:T must be a non-empty _gdsl_bintree_t.Parameters:T The low-level binary tree to use.Returns:the left sub-tree referen
e of the low-level binary tree T.See also:_gdsl_bintree_get_right_ref()(p. 16)4.1.2.12 _gdsl_bintree_t∗ _gdsl_bintree_get_right_ref (
onst_gdsl_bintree_t T)Get the right sub-tree referen
e of a low-level binary tree.Note:Complexity: O( 1 )Pre
ondition:T must be a non-empty _gdsl_bintree_t.Parameters:T The low-level binary tree to use.Returns:the right sub-tree referen
e of the low-level binary tree T.See also:_gdsl_bintree_get_left_ref()(p. 15)4.1.2.13 ulong _gdsl_bintree_get_height (
onst _gdsl_bintree_tT)Get the height of a low-level binary tree.Compute the height of the low-level binary tree T (noted h(T)).Note:Complexity: O( |T| )Pre
ondition:nothing.Parameters:T The low-level binary tree to use.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.1 Low level binary tree manipulation module 17Returns:the height of T.See also:_gdsl_bintree_get_size()(p. 17)4.1.2.14 ulong _gdsl_bintree_get_size (
onst _gdsl_bintree_tT)Get the size of a low-level binary tree.Note:Complexity: O( |T| )Pre
ondition:nothing.Parameters:T The low-level binary tree to use.Returns:the number of elements of T (noted |T|).See also:_gdsl_bintree_get_height()(p. 16)4.1.2.15 void _gdsl_bintree_set_
ontent (_gdsl_bintree_t T,
onst gdsl_element_t E)Set the root element of a low-level binary tree.Modify the root element of the low-level binary tree T to E.Note:Complexity: O( 1 )Pre
ondition:T must be a non-empty _gdsl_bintree_t.Parameters:T The low-level binary tree to modify.E The new T's root 
ontent.See also:_gdsl_bintree_get_
ontent(p. 13)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



18 gdsl Module Do
umentation4.1.2.16 void _gdsl_bintree_set_parent (_gdsl_bintree_t T,
onst _gdsl_bintree_t P)Set the parent tree of a low-level binary tree.Modify the parent of the low-level binary tree T to P.Note:Complexity: O( 1 )Pre
ondition:T must be a non-empty _gdsl_bintree_t.Parameters:T The low-level binary tree to modify.P The new T's parent.See also:_gdsl_bintree_get_parent()(p. 14)4.1.2.17 void _gdsl_bintree_set_left (_gdsl_bintree_t T, 
onst_gdsl_bintree_t L)Set left sub-tree of a low-level binary tree.Modify the left sub-tree of the low-level binary tree T to L.Note:Complexity: O( 1 )Pre
ondition:T must be a non-empty _gdsl_bintree_t.Parameters:T The low-level binary tree to modify.L The new T's left sub-tree.See also:_gdsl_bintree_set_right()(p. 18)_gdsl_bintree_get_left()(p. 14)_gdsl_bintree_get_right()(p. 15)4.1.2.18 void _gdsl_bintree_set_right (_gdsl_bintree_t T, 
onst_gdsl_bintree_t R)Set right sub-tree of a low-level binary tree.Modify the right sub-tree of the low-level binary tree T to R.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.1 Low level binary tree manipulation module 19Note:Complexity: O( 1 )Pre
ondition:T must be a non-empty _gdsl_bintree_t.Parameters:T The low-level binary tree to modify.R The new T's right sub-tree.See also:_gdsl_bintree_set_left()(p. 18)_gdsl_bintree_get_left()(p. 14)_gdsl_bintree_get_right()(p. 15)4.1.2.19 _gdsl_bintree_t _gdsl_bintree_rotate_left(_gdsl_bintree_t ∗ T)Left rotate a low-level binary tree.Do a left rotation of the low-level binary tree T.Note:Complexity: O( 1 )Pre
ondition:T & r(T) must be non-empty _gdsl_bintree_t.Parameters:T The low-level binary tree to rotate.Returns:the modi�ed T left-rotated.See also:_gdsl_bintree_rotate_right()(p. 19)_gdsl_bintree_rotate_left_right()(p. 20)_gdsl_bintree_rotate_right_left()(p. 20)4.1.2.20 _gdsl_bintree_t _gdsl_bintree_rotate_right(_gdsl_bintree_t ∗ T)Right rotate a low-level binary tree.Do a right rotation of the low-level binary tree T.Note:Complexity: O( 1 )Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



20 gdsl Module Do
umentationPre
ondition:T & l(T) must be non-empty _gdsl_bintree_t.Parameters:T The low-level binary tree to rotate.Returns:the modi�ed T right-rotated.See also:_gdsl_bintree_rotate_left()(p. 19)_gdsl_bintree_rotate_left_right()(p. 20)_gdsl_bintree_rotate_right_left()(p. 20)4.1.2.21 _gdsl_bintree_t _gdsl_bintree_rotate_left_right(_gdsl_bintree_t ∗ T)Left-right rotate a low-level binary tree.Do a double left-right rotation of the low-level binary tree T.Note:Complexity: O( 1 )Pre
ondition:T & l(T) & r(l(T)) must be non-empty _gdsl_bintree_t.Parameters:T The low-level binary tree to rotate.Returns:the modi�ed T left-right-rotated.See also:_gdsl_bintree_rotate_left()(p. 19)_gdsl_bintree_rotate_right()(p. 19)_gdsl_bintree_rotate_right_left()(p. 20)4.1.2.22 _gdsl_bintree_t _gdsl_bintree_rotate_right_left(_gdsl_bintree_t ∗ T)Right-left rotate a low-level binary tree.Do a double right-left rotation of the low-level binary tree T.Note:Complexity: O( 1 )Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.1 Low level binary tree manipulation module 21Pre
ondition:T & r(T) & l(r(T)) must be non-empty _gdsl_bintree_t.Parameters:T The low-level binary tree to rotate.Returns:the modi�ed T right-left-rotated.See also:_gdsl_bintree_rotate_left()(p. 19)_gdsl_bintree_rotate_right()(p. 19)_gdsl_bintree_rotate_left_right()(p. 20)4.1.2.23 _gdsl_bintree_t _gdsl_bintree_map_pre�x (
onst_gdsl_bintree_t T, 
onst _gdsl_bintree_map_fun
_tMAP_F, void ∗ USER_DATA)Parse a low-level binary tree in pre�xed order.Parse all nodes of the low-level binary tree T in pre�xed order. The MAP_Ffun
tion is 
alled on ea
h node with the USER_DATA argument. If MAP_-F returns GDSL_MAP_STOP, then _gdsl_bintree_map_pre�x()(p. 21)stops and returns its last examinated node.Note:Complexity: O( |T| )Pre
ondition:MAP_F != NULLParameters:T The low-level binary tree to map.MAP_F The map fun
tion.USER_DATA User's datas.Returns:the �rst node for whi
h MAP_F returns GDSL_MAP_STOP.NULL when the parsing is done.See also:_gdsl_bintree_map_in�x()(p. 22)_gdsl_bintree_map_post�x()(p. 22)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



22 gdsl Module Do
umentation4.1.2.24 _gdsl_bintree_t _gdsl_bintree_map_in�x (
onst_gdsl_bintree_t T, 
onst _gdsl_bintree_map_fun
_tMAP_F, void ∗ USER_DATA)Parse a low-level binary tree in in�xed order.Parse all nodes of the low-level binary tree T in in�xed order. The MAP_Ffun
tion is 
alled on ea
h node with the USER_DATA argument. If MAP_F re-turns GDSL_MAP_STOP, then _gdsl_bintree_map_in�x()(p. 22) stopsand returns its last examinated node.Note:Complexity: O( |T| )Pre
ondition:MAP_F != NULLParameters:T The low-level binary tree to map.MAP_F The map fun
tion.USER_DATA User's datas.Returns:the �rst node for whi
h MAP_F returns GDSL_MAP_STOP.NULL when the parsing is done.See also:_gdsl_bintree_map_pre�x()(p. 21)_gdsl_bintree_map_post�x()(p. 22)4.1.2.25 _gdsl_bintree_t _gdsl_bintree_map_post�x (
onst_gdsl_bintree_t T, 
onst _gdsl_bintree_map_fun
_tMAP_F, void ∗ USER_DATA)Parse a low-level binary tree in post�xed order.Parse all nodes of the low-level binary tree T in post�xed order. The MAP_Ffun
tion is 
alled on ea
h node with the USER_DATA argument. If MAP_-F returns GDSL_MAP_STOP, then_gdsl_bintree_map_post�x()(p. 22)stops and returns its last examinated node.Note:Complexity: O( |T| )Pre
ondition:MAP_F != NULLParameters:T The low-level binary tree to map.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.1 Low level binary tree manipulation module 23MAP_F The map fun
tion.USER_DATA User's datas.Returns:the �rst node for whi
h MAP_F returns GDSL_MAP_STOP.NULL when the parsing is done.See also:_gdsl_bintree_map_pre�x()(p. 21)_gdsl_bintree_map_in�x()(p. 22)4.1.2.26 void _gdsl_bintree_write (
onst _gdsl_bintree_t T,
onst _gdsl_bintree_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Write the 
ontent of all nodes of a low-level binary tree to a �le.Write the nodes 
ontents of the low-level binary tree T to OUTPUT_FILE, us-ing WRITE_F fun
tion. Additionnal USER_DATA argument 
ould be passedto WRITE_F.Note:Complexity: O( |T| )Pre
ondition:WRITE_F != NULL & OUTPUT_FILE != NULLParameters:T The low-level binary tree to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write T's nodes.USER_DATA User's datas passed to WRITE_F.See also:_gdsl_bintree_write_xml()(p. 23)_gdsl_bintree_dump()(p. 24)4.1.2.27 void _gdsl_bintree_write_xml (
onst _gdsl_bintree_tT, 
onst _gdsl_bintree_write_fun
_t WRITE_F, FILE
∗ OUTPUT_FILE, void ∗ USER_DATA)Write the 
ontent of a low-level binary tree to a �le into XML.Write the nodes 
ontents of the low-level binary tree T to OUTPUT_FILE, intoXML language. If WRITE_F != NULL, then uses WRITE_F fun
tion to writeT's nodes 
ontent to OUTPUT_FILE. Additionnal USER_DATA argument
ould be passed to WRITE_F.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



24 gdsl Module Do
umentationNote:Complexity: O( |T| )Pre
ondition:OUTPUT_FILE != NULLParameters:T The low-level binary tree to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write T's nodes.USER_DATA User's datas passed to WRITE_F.See also:_gdsl_bintree_write()(p. 23)_gdsl_bintree_dump()(p. 24)4.1.2.28 void _gdsl_bintree_dump (
onst _gdsl_bintree_t T,
onst _gdsl_bintree_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Dump the internal stru
ture of a low-level binary tree to a �le.Dump the stru
ture of the low-level binary tree T to OUTPUT_FILE. IfWRITE_F != NULL, then use WRITE_F fun
tion to write T's nodes 
ontentsto OUTPUT_FILE. Additionnal USER_DATA argument 
ould be passed toWRITE_F.Note:Complexity: O( |T| )Pre
ondition:OUTPUT_FILE != NULLParameters:T The low-level binary tree to dump.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write T's nodes.USER_DATA User's datas passed to WRITE_F.See also:_gdsl_bintree_write()(p. 23)_gdsl_bintree_write_xml()(p. 23)
Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.2 Low-level binary sear
h tree manipulation module 254.2 Low-level binary sear
h tree manipulationmoduleTypedefs� typedef _gdsl_bintree_t _gdsl_bstree_tGDSL low-level binary sear
h tree type.� typedef int(∗ _gdsl_bstree_map_fun
_t )(_gdsl_bstree_tTREE, void ∗USER_DATA)GDSL low-level binary sear
h tree map fun
tion type.� typedef void(∗ _gdsl_bstree_write_fun
_t )(_gdsl_bstree_tTREE, FILE ∗OUTPUT_FILE, void ∗USER_DATA)GDSL low-level binary sear
h tree write fun
tion type.Fun
tions� _gdsl_bstree_t _gdsl_bstree_allo
 (
onst gdsl_element_tE)Create a new low-level binary sear
h tree.� void _gdsl_bstree_free (_gdsl_bstree_t T, 
onst gdsl_free_-fun
_t FREE_F)Destroy a low-level binary sear
h tree.� _gdsl_bstree_t _gdsl_bstree_
opy (
onst _gdsl_bstree_t T,
onst gdsl_
opy_fun
_t COPY_F)Copy a low-level binary sear
h tree.� bool _gdsl_bstree_is_empty (
onst _gdsl_bstree_t T)Che
k if a low-level binary sear
h tree is empty.� bool _gdsl_bstree_is_leaf (
onst _gdsl_bstree_t T)Che
k if a low-level binary sear
h tree is redu
ed to a leaf.� gdsl_element_t _gdsl_bstree_get_
ontent (
onst _gdsl_-bstree_t T)Get the root 
ontent of a low-level binary sear
h tree.� bool _gdsl_bstree_is_root (
onst _gdsl_bstree_t T)Che
k if a low-level binary sear
h tree is a root.� _gdsl_bstree_t _gdsl_bstree_get_parent (
onst _gdsl_-bstree_t T)Get the parent tree of a low-level binary sear
h tree.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



26 gdsl Module Do
umentation� _gdsl_bstree_t _gdsl_bstree_get_left (
onst _gdsl_bstree_tT) Get the left sub-tree of a low-level binary sear
h tree.� _gdsl_bstree_t _gdsl_bstree_get_right (
onst _gdsl_-bstree_t T)Get the right sub-tree of a low-level binary sear
h tree.� ulong _gdsl_bstree_get_size (
onst _gdsl_bstree_t T)Get the size of a low-level binary sear
h tree.� ulong _gdsl_bstree_get_height (
onst _gdsl_bstree_t T)Get the height of a low-level binary sear
h tree.� _gdsl_bstree_t _gdsl_bstree_insert (_gdsl_bstree_t ∗T,
onst gdsl_
ompare_fun
_t COMP_F, 
onst gdsl_element_tVALUE, int ∗RESULT)Insert an element into a low-level binary sear
h tree if it's not found or returnit.� gdsl_element_t _gdsl_bstree_remove (_gdsl_bstree_t ∗T,
onst gdsl_
ompare_fun
_t COMP_F, 
onst gdsl_element_tVALUE)Remove an element from a low-level binary sear
h tree.� _gdsl_bstree_t _gdsl_bstree_sear
h (
onst _gdsl_bstree_tT, 
onst gdsl_
ompare_fun
_t COMP_F, 
onst gdsl_element_tVALUE)Sear
h for a parti
ular element into a low-level binary sear
h tree.� _gdsl_bstree_t _gdsl_bstree_sear
h_next (
onst _gdsl_-bstree_t T, 
onst gdsl_
ompare_fun
_t COMP_F, 
onst gdsl_-element_t VALUE)Sear
h for the next element of a parti
ular element into a low-level binarysear
h tree, a

ording to the binary sear
h tree order.� _gdsl_bstree_t _gdsl_bstree_map_pre�x (
onst _gdsl_-bstree_t T, 
onst _gdsl_bstree_map_fun
_t MAP_F, void
∗USER_DATA)Parse a low-level binary sear
h tree in pre�xed order.� _gdsl_bstree_t _gdsl_bstree_map_in�x (
onst _gdsl_-bstree_t T, 
onst _gdsl_bstree_map_fun
_t MAP_F, void
∗USER_DATA)Parse a low-level binary sear
h tree in in�xed order.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.2 Low-level binary sear
h tree manipulation module 27� _gdsl_bstree_t _gdsl_bstree_map_post�x (
onst _gdsl_-bstree_t T, 
onst _gdsl_bstree_map_fun
_t MAP_F, void
∗USER_DATA)Parse a low-level binary sear
h tree in post�xed order.� void _gdsl_bstree_write (
onst _gdsl_bstree_t T, 
onst _-gdsl_bstree_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE,void ∗USER_DATA)Write the 
ontent of all nodes of a low-level binary sear
h tree to a �le.� void _gdsl_bstree_write_xml (
onst _gdsl_bstree_t T, 
onst_gdsl_bstree_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE,void ∗USER_DATA)Write the 
ontent of a low-level binary sear
h tree to a �le into XML.� void _gdsl_bstree_dump (
onst _gdsl_bstree_t T, 
onst _-gdsl_bstree_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE,void ∗USER_DATA)Dump the internal stru
ture of a low-level binary sear
h tree to a �le.4.2.1 Typedef Do
umentation4.2.1.1 typedef _gdsl_bintree_t _gdsl_bstree_tGDSL low-level binary sear
h tree type.This type is voluntary opaque. Variables of this kind 
ould'nt be dire
tly used,but by the fun
tions of this module.De�nition at line 52 of �le _gdsl_bstree.h.4.2.1.2 typedef int(∗ _gdsl_bstree_map_fun
_t)(_gdsl_bstree_tTREE, void ∗USER_DATA)GDSL low-level binary sear
h tree map fun
tion type.Parameters:TREE The low-level binary sear
h tree to map.USER_DATA The user datas to pass to this fun
tion.Returns:GDSL_MAP_STOP if the mapping must be stopped.GDSL_MAP_CONT if the mapping must be 
ontinued.De�nition at line 61 of �le _gdsl_bstree.h.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



28 gdsl Module Do
umentation4.2.1.3 typedef void(∗ _gdsl_bstree_write_fun
_t)(_-gdsl_bstree_t TREE, FILE ∗OUTPUT_FILE, void
∗USER_DATA)GDSL low-level binary sear
h tree write fun
tion type.Parameters:TREE The low-level binary sear
h tree to write.OUTPUT_FILE The �le where to write TREE.USER_DATA The user datas to pass to this fun
tion.De�nition at line 71 of �le _gdsl_bstree.h.4.2.2 Fun
tion Do
umentation4.2.2.1 _gdsl_bstree_t _gdsl_bstree_allo
 (
onstgdsl_element_t E)Create a new low-level binary sear
h tree.Allo
ate a new low-level binary sear
h tree data stru
ture. Its root 
ontent issets to E and its left and right sons are set to NULL.Note:Complexity: O( 1 )Pre
ondition:nothing.Parameters:E The root 
ontent of the new low-level binary sear
h tree to 
reate.Returns:the newly allo
ated low-level binary sear
h tree in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:_gdsl_bstree_free()(p. 28)4.2.2.2 void _gdsl_bstree_free (_gdsl_bstree_t T, 
onstgdsl_free_fun
_t FREE_F)Destroy a low-level binary sear
h tree.Flush and destroy the low-level binary sear
h tree T. If FREE_F != NULL,FREE_F fun
tion is used to deallo
ate ea
h T's element. Otherwise nothing isdone with T's elements.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.2 Low-level binary sear
h tree manipulation module 29Note:Complexity: O( |T| )Pre
ondition:nothing.Parameters:T The low-level binary sear
h tree to destroy.FREE_F The fun
tion used to deallo
ate T's nodes 
ontents.See also:_gdsl_bstree_allo
()(p. 28)4.2.2.3 _gdsl_bstree_t _gdsl_bstree_
opy (
onst_gdsl_bstree_t T, 
onst gdsl_
opy_fun
_t COPY_F)Copy a low-level binary sear
h tree.Create and return a 
opy of the low-level binary sear
h tree T using COPY_Fon ea
h T's element to 
opy them.Note:Complexity: O( |T| )Pre
ondition:COPY_F != NULL.Parameters:T The low-level binary sear
h tree to 
opy.COPY_F The fun
tion used to 
opy T's nodes 
ontents.Returns:a 
opy of T in 
ase of su

ess.NULL if _gdsl_bstree_is_empty (T) == TRUE or in 
ase of insu�
ientmemory.See also:_gdsl_bstree_allo
()(p. 28)_gdsl_bstree_free()(p. 28)_gdsl_bstree_is_empty()(p. 29)4.2.2.4 bool _gdsl_bstree_is_empty (
onst _gdsl_bstree_t T)Che
k if a low-level binary sear
h tree is empty.Note:Complexity: O( 1 )Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



30 gdsl Module Do
umentationPre
ondition:nothing.Parameters:T The low-level binary sear
h tree to 
he
k.Returns:TRUE if the low-level binary sear
h tree T is empty.FALSE if the low-level binary sear
h tree T is not empty.See also:_gdsl_bstree_is_leaf()(p. 30)_gdsl_bstree_is_root()(p. 31)4.2.2.5 bool _gdsl_bstree_is_leaf (
onst _gdsl_bstree_t T)Che
k if a low-level binary sear
h tree is redu
ed to a leaf.Note:Complexity: O( 1 )Pre
ondition:T must be a non-empty _gdsl_bstree_t.Parameters:T The low-level binary sear
h tree to 
he
k.Returns:TRUE if the low-level binary sear
h tree T is a leaf.FALSE if the low-level binary sear
h tree T is not a leaf.See also:_gdsl_bstree_is_empty()(p. 29)_gdsl_bstree_is_root()(p. 31)4.2.2.6 gdsl_element_t _gdsl_bstree_get_
ontent (
onst_gdsl_bstree_t T)Get the root 
ontent of a low-level binary sear
h tree.Note:Complexity: O( 1 )Pre
ondition:T must be a non-empty _gdsl_bstree_t.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.2 Low-level binary sear
h tree manipulation module 31Parameters:T The low-level binary sear
h tree to use.Returns:the root's 
ontent of the low-level binary sear
h tree T.4.2.2.7 bool _gdsl_bstree_is_root (
onst _gdsl_bstree_t T)Che
k if a low-level binary sear
h tree is a root.Note:Complexity: O( 1 )Pre
ondition:T must be a non-empty _gdsl_bstree_t.Parameters:T The low-level binary sear
h tree to 
he
k.Returns:TRUE if the low-level binary sear
h tree T is a root.FALSE if the low-level binary sear
h tree T is not a root.See also:_gdsl_bstree_is_empty()(p. 29)_gdsl_bstree_is_leaf()(p. 30)4.2.2.8 _gdsl_bstree_t _gdsl_bstree_get_parent (
onst_gdsl_bstree_t T)Get the parent tree of a low-level binary sear
h tree.Note:Complexity: O( 1 )Pre
ondition:T must be a non-empty _gdsl_bstree_t.Parameters:T The low-level binary sear
h tree to use.Returns:the parent of the low-level binary sear
h tree T if T isn't a root.NULL if the low-level binary sear
h tree T is a root (ie. T has no parent).See also:_gdsl_bstree_is_root()(p. 31)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



32 gdsl Module Do
umentation4.2.2.9 _gdsl_bstree_t _gdsl_bstree_get_left (
onst_gdsl_bstree_t T)Get the left sub-tree of a low-level binary sear
h tree.Note:Complexity: O( 1 )Pre
ondition:T must be a non-empty _gdsl_bstree_t.Parameters:T The low-level binary sear
h tree to use.Returns:the left sub-tree of the low-level binary sear
h tree T if T has a left sub-tree.NULL if the low-level binary sear
h tree T has no left sub-tree.See also:_gdsl_bstree_get_right()(p. 32)4.2.2.10 _gdsl_bstree_t _gdsl_bstree_get_right (
onst_gdsl_bstree_t T)Get the right sub-tree of a low-level binary sear
h tree.Note:Complexity: O( 1 )Pre
ondition:T must be a non-empty _gdsl_bstree_t.Parameters:T The low-level binary sear
h tree to use.Returns:the right sub-tree of the low-level binary sear
h tree T if T has a rightsub-tree.NULL if the low-level binary sear
h tree T has no right sub-tree.See also:_gdsl_bstree_get_left()(p. 32)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.2 Low-level binary sear
h tree manipulation module 334.2.2.11 ulong _gdsl_bstree_get_size (
onst _gdsl_bstree_t T)Get the size of a low-level binary sear
h tree.Note:Complexity: O( |T| )Pre
ondition:nothing.Parameters:T The low-level binary sear
h tree to 
ompute the size from.Returns:the number of elements of T (noted |T|).See also:_gdsl_bstree_get_height()(p. 33)4.2.2.12 ulong _gdsl_bstree_get_height (
onst _gdsl_bstree_tT)Get the height of a low-level binary sear
h tree.Compute the height of the low-level binary sear
h tree T (noted h(T)).Note:Complexity: O( |T| )Pre
ondition:nothing.Parameters:T The low-level binary sear
h tree to 
ompute the height from.Returns:the height of T.See also:_gdsl_bstree_get_size()(p. 33)4.2.2.13 _gdsl_bstree_t _gdsl_bstree_insert (_gdsl_bstree_t
∗ T, 
onst gdsl_
ompare_fun
_t COMP_F, 
onstgdsl_element_t VALUE, int ∗ RESULT)Insert an element into a low-level binary sear
h tree if it's not found or returnit.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



34 gdsl Module Do
umentationSear
h for the �rst element E equal to VALUE into the low-level binary sear
htree T, by using COMP_F fun
tion to �nd it. If an element E equal to VALUEis found, then it's returned. If no element equal to VALUE is found, then E isinserted and its root returned.Note:Complexity: O( h(T) ), where log2(|T|) <= h(T) <= |T|-1Pre
ondition:COMP_F != NULL & RESULT != NULL.Parameters:T The referen
e of the low-level binary sear
h tree to use.COMP_F The 
omparison fun
tion to use to 
ompare T's elements withVALUE to �nd E.VALUE The value used to sear
h for the element E.RESULT The address where the result 
ode will be stored.Returns:the root 
ontaining E and RESULT = GDSL_INSERTED if E is inserted.the root 
ontaining E and RESULT = GDSL_ERR_DUPLICATE_-ENTRY if E is not inserted.NULL and RESULT = GDSL_ERR_MEM_ALLOC in 
ase of failure.See also:_gdsl_bstree_sear
h()(p. 35)_gdsl_bstree_remove()(p. 34)4.2.2.14 gdsl_element_t _gdsl_bstree_remove (_gdsl_bstree_t
∗ T, 
onst gdsl_
ompare_fun
_t COMP_F, 
onstgdsl_element_t VALUE)Remove an element from a low-level binary sear
h tree.Remove from the low-level binary sear
h tree T the �rst founded element Eequal to VALUE, by using COMP_F fun
tion to 
ompare T's elements. If E isfound, it is removed from T.Note:Complexity: O( h(T) ), where log2(|T|) <= h(T) <= |T|-1The resulting T is modi�ed by examinating the left sub-tree from thefounded e.Pre
ondition:COMP_F != NULL.Parameters:T The referen
e of the low-level binary sear
h tree to modify.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.2 Low-level binary sear
h tree manipulation module 35COMP_F The 
omparison fun
tion to use to 
ompare T's elements withVALUE to �nd the element e to remove.VALUE The value that must be used by COMP_F to �nd the element eto remove.Returns:the �srt founded element equal to VALUE in T.NULL if no element equal to VALUE is found or if T is empty.See also:_gdsl_bstree_insert()(p. 33)_gdsl_bstree_sear
h()(p. 35)4.2.2.15 _gdsl_bstree_t _gdsl_bstree_sear
h (
onst_gdsl_bstree_t T, 
onst gdsl_
ompare_fun
_tCOMP_F, 
onst gdsl_element_t VALUE)Sear
h for a parti
ular element into a low-level binary sear
h tree.Sear
h the �rst element E equal to VALUE in the low-level binary sear
h treeT, by using COMP_F fun
tion to �nd it.Note:Complexity: O( h(T) ), where log2(|T|) <= h(T) <= |T|-1Pre
ondition:COMP_F != NULL.Parameters:T The low-level binary sear
h tree to use.COMP_F The 
omparison fun
tion to use to 
ompare T's elements withVALUE to �nd the element E.VALUE The value that must be used by COMP_F to �nd the elementE.Returns:the root of the tree 
ontaining E if it's found.NULL if VALUE is not found in T.See also:_gdsl_bstree_insert()(p. 33)_gdsl_bstree_remove()(p. 34)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



36 gdsl Module Do
umentation4.2.2.16 _gdsl_bstree_t _gdsl_bstree_sear
h_next (
onst_gdsl_bstree_t T, 
onst gdsl_
ompare_fun
_tCOMP_F, 
onst gdsl_element_t VALUE)Sear
h for the next element of a parti
ular element into a low-level binary sear
htree, a

ording to the binary sear
h tree order.Sear
h for an element E in the low-level binary sear
h tree T, by using COMP_Ffun
tion to �nd the �rst element E equal to VALUE.Note:Complexity: O( h(T) ), where log2(|T|) <= h(T) <= |T|-1Pre
ondition:COMP_F != NULL.Parameters:T The low-level binary sear
h tree to use.COMP_F The 
omparison fun
tion to use to 
ompare T's elements withVALUE to �nd the element E.VALUE The value that must be used by COMP_F to �nd the elementE.Returns:the root of the tree 
ontaining the su

essor of E if it's found.NULL if VALUE is not found in T or if E has no su
essor.4.2.2.17 _gdsl_bstree_t _gdsl_bstree_map_pre�x (
onst_gdsl_bstree_t T, 
onst _gdsl_bstree_map_fun
_tMAP_F, void ∗ USER_DATA)Parse a low-level binary sear
h tree in pre�xed order.Parse all nodes of the low-level binary sear
h tree T in pre�xed order.The MAP_F fun
tion is 
alled on ea
h node with the USER_DATA argu-ment. If MAP_F returns GDSL_MAP_STOP, then _gdsl_bstree_map_-pre�x()(p. 36) stops and returns its last examinated node.Note:Complexity: O( |T| )Pre
ondition:MAP_F != NULL.Parameters:T The low-level binary sear
h tree to map.MAP_F The map fun
tion.USER_DATA User's datas passed to MAP_F.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.2 Low-level binary sear
h tree manipulation module 37Returns:the �rst node for whi
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_post�x()(p. 37)4.2.2.18 _gdsl_bstree_t _gdsl_bstree_map_in�x (
onst_gdsl_bstree_t T, 
onst _gdsl_bstree_map_fun
_tMAP_F, void ∗ USER_DATA)Parse a low-level binary sear
h tree in in�xed order.Parse all nodes of the low-level binary sear
h tree T in in�xed order. TheMAP_F fun
tion is 
alled on ea
h node with the USER_DATA argu-ment. If MAP_F returns GDSL_MAP_STOP, then _gdsl_bstree_map_-in�x()(p. 37) stops and returns its last examinated node.Note:Complexity: O( |T| )Pre
ondition:MAP_F != NULL.Parameters:T The low-level binary sear
h tree to map.MAP_F The map fun
tion.USER_DATA User's datas passed to MAP_F.Returns:the �rst node for whi
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_post�x()(p. 37)4.2.2.19 _gdsl_bstree_t _gdsl_bstree_map_post�x (
onst_gdsl_bstree_t T, 
onst _gdsl_bstree_map_fun
_tMAP_F, void ∗ USER_DATA)Parse a low-level binary sear
h tree in post�xed order.Parse all nodes of the low-level binary sear
h tree T in post�xed order.The MAP_F fun
tion is 
alled on ea
h node with the USER_DATA argu-ment. If MAP_F returns GDSL_MAP_STOP, then _gdsl_bstree_map_-post�x()(p. 37) stops and returns its last examinated node.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



38 gdsl Module Do
umentationNote:Complexity: O( |T| )Pre
ondition:MAP_F != NULL.Parameters:T The low-level binary sear
h tree to map.MAP_F The map fun
tion.USER_DATA User's datas passed to MAP_F.Returns:the �rst node for whi
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 void _gdsl_bstree_write (
onst _gdsl_bstree_t T,
onst _gdsl_bstree_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Write the 
ontent of all nodes of a low-level binary sear
h tree to a �le.Write the nodes 
ontents of the low-level binary sear
h tree T to OUTPUT_-FILE, using WRITE_F fun
tion. Additionnal USER_DATA argument 
ouldbe passed to WRITE_F.Note:Complexity: O( |T| )Pre
ondition:WRITE_F != NULL& OUTPUT_FILE != NULL.Parameters:T The low-level binary sear
h tree to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write T's nodes.USER_DATA User's datas passed to WRITE_F.See also:_gdsl_bstree_write_xml()(p. 39)_gdsl_bstree_dump()(p. 39)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.2 Low-level binary sear
h tree manipulation module 394.2.2.21 void _gdsl_bstree_write_xml (
onst _gdsl_bstree_t T,
onst _gdsl_bstree_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Write the 
ontent of a low-level binary sear
h tree to a �le into XML.Write the nodes 
ontents of the low-level binary sear
h tree T to OUTPUT_-FILE, into XML language. If WRITE_F != NULL, then use WRITE_F fun
-tion to write T's nodes 
ontents to OUTPUT_FILE. Additionnal USER_DATAargument 
ould be passed to WRITE_F.Note:Complexity: O( |T| )Pre
ondition:OUTPUT_FILE != NULL.Parameters:T The low-level binary sear
h tree to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write T's nodes.USER_DATA User's datas passed to WRITE_F.See also:_gdsl_bstree_write()(p. 38)_gdsl_bstree_dump()(p. 39)4.2.2.22 void _gdsl_bstree_dump (
onst _gdsl_bstree_t T,
onst _gdsl_bstree_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Dump the internal stru
ture of a low-level binary sear
h tree to a �le.Dump the stru
ture of the low-level binary sear
h tree T to OUTPUT_FILE. IfWRITE_F != NULL, then use WRITE_F fun
tion to write T's nodes 
ontentto OUTPUT_FILE. Additionnal USER_DATA argument 
ould be passed toWRITE_F.Note:Complexity: O( |T| )Pre
ondition:OUTPUT_FILE != NULL.Parameters:T The low-level binary sear
h tree to dump.WRITE_F The write fun
tion.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



40 gdsl Module Do
umentationOUTPUT_FILE The �le where to write T's nodes.USER_DATA 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 Low-level doubly-linked list manipulation module 414.3 Low-level doubly-linked list manipulationmoduleTypedefs� typedef _gdsl_node_t _gdsl_list_tGDSL low-level doubly-linked list type.Fun
tions� _gdsl_list_t _gdsl_list_allo
 (
onst gdsl_element_t E)Create a new low-level list.� void _gdsl_list_free (_gdsl_list_t L, 
onst gdsl_free_fun
_tFREE_F)Destroy a low-level list.� bool _gdsl_list_is_empty (
onst _gdsl_list_t L)Che
k if a low-level list is empty.� ulong _gdsl_list_get_size (
onst _gdsl_list_t L)Get the size of a low-level list.� void _gdsl_list_link (_gdsl_list_t L1, _gdsl_list_t L2)Link two low-level lists together.� void _gdsl_list_insert_after (_gdsl_list_t L, _gdsl_list_tPREV)Insert a low-level list after another one.� void _gdsl_list_insert_before (_gdsl_list_t L, _gdsl_list_tSUCC)Insert a low-level list before another one.� void _gdsl_list_remove (_gdsl_node_t NODE)Remove a node from a low-level list.� _gdsl_list_t _gdsl_list_sear
h (_gdsl_list_t L, 
onst gdsl_-
ompare_fun
_t COMP_F, void ∗VALUE)Sear
h for a parti
ular node in a low-level list.� _gdsl_list_t _gdsl_list_map_forward (
onst _gdsl_list_t L,
onst _gdsl_node_map_fun
_t MAP_F, void ∗USER_DATA)Parse a low-level list in forward order.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



42 gdsl Module Do
umentation� _gdsl_list_t _gdsl_list_map_ba
kward (
onst _gdsl_list_t L,
onst _gdsl_node_map_fun
_t MAP_F, void ∗USER_DATA)Parse a low-level list in ba
kward order.� void_gdsl_list_write (
onst_gdsl_list_t L, 
onst_gdsl_node_-write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_-DATA)Write all nodes of a low-level list to a �le.� void _gdsl_list_write_xml (
onst _gdsl_list_t L, 
onst _-gdsl_node_write_fun
_tWRITE_F, FILE ∗OUTPUT_FILE, void
∗USER_DATA)Write all nodes of a low-level list to a �le into XML.� void _gdsl_list_dump (
onst _gdsl_list_t L, 
onst _gdsl_-node_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void
∗USER_DATA)Dump the internal stru
ture of a low-level list to a �le.4.3.1 Typedef Do
umentation4.3.1.1 typedef _gdsl_node_t _gdsl_list_tGDSL low-level doubly-linked list type.This type is voluntary opaque. Variables of this kind 
ould'nt be dire
tly used,but by the fun
tions of this module.De�nition at line 54 of �le _gdsl_list.h.4.3.2 Fun
tion Do
umentation4.3.2.1 _gdsl_list_t _gdsl_list_allo
 (
onst gdsl_element_t E)Create a new low-level list.Allo
ate a new low-level list data stru
ture whi
h have only one node. Thenode's 
ontent is set to E.Note:Complexity: O( 1 )Pre
ondition:nothing.Parameters:E The 
ontent of the �rst node of the new low-level list to 
reate.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.3 Low-level doubly-linked list manipulation module 43Returns:the newly allo
ated low-level list in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:_gdsl_list_free()(p. 43)4.3.2.2 void _gdsl_list_free (_gdsl_list_t L, 
onstgdsl_free_fun
_t FREE_F)Destroy a low-level list.Flush and destroy the low-level list L. If FREE_F != NULL, then the FREE_-F fun
tion is used to deallo
ated ea
h L's element. Otherwise, nothing is donewith L's elements.Note:Complexity: O( |L| )Pre
ondition:nothing.Parameters:L The low-level list to destroy.FREE_F The fun
tion used to deallo
ated L's nodes 
ontents.See also:_gdsl_list_allo
()(p. 42)4.3.2.3 bool _gdsl_list_is_empty (
onst _gdsl_list_t L)Che
k if a low-level list is empty.Note:Complexity: O( 1 )Pre
ondition:nothing.Parameters:L The low-level list to 
he
k.Returns:TRUE if the low-level list L is empty.FALSE if the low-level list L is not empty.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



44 gdsl Module Do
umentation4.3.2.4 ulong _gdsl_list_get_size (
onst _gdsl_list_t L)Get the size of a low-level list.Note:Complexity: O( |L| )Pre
ondition:nothing.Parameters:L The low-level list to use.Returns:the number of elements of L (noted |L|).4.3.2.5 void _gdsl_list_link (_gdsl_list_t L1, _gdsl_list_t L2)Link two low-level lists together.Link the low-level list L2 after the end of the low-level list L1. So L1 is beforeL2.Note:Complexity: O( |L1| )Pre
ondition:L1 & L2 must be non-empty _gdsl_list_t.Parameters:L1 The low-level list to link before L2.L2 The low-level list to link after L1.4.3.2.6 void _gdsl_list_insert_after (_gdsl_list_t L,_gdsl_list_t PREV)Insert a low-level list after another one.Insert the low-level list L after the low-level list PREV.Note:Complexity: O( |L| )Pre
ondition:L & PREV must be non-empty _gdsl_list_t.Parameters:L The low-level list to link after PREV.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.3 Low-level doubly-linked list manipulation module 45PREV The low-level list that will be linked before L.See also:_gdsl_list_insert_before()(p. 45)_gdsl_list_remove()(p. 45)4.3.2.7 void _gdsl_list_insert_before (_gdsl_list_t L,_gdsl_list_t SUCC)Insert a low-level list before another one.Insert the low-level list L before the low-level list SUCC.Note:Complexity: O( |L| )Pre
ondition:L & SUCC must be non-empty _gdsl_list_t.Parameters:L The low-level list to link before SUCC.SUCC The low-level list that will be linked after L.See also:_gdsl_list_insert_after()(p. 44)_gdsl_list_remove()(p. 45)4.3.2.8 void _gdsl_list_remove (_gdsl_node_t NODE)Remove a node from a low-level list.Unlink the node NODE from the low-level list in whi
h it is inserted.Note:Complexity: O( 1 )Pre
ondition:NODE must be a non-empty _gdsl_node_t.Parameters:NODE The low-level node to unlink from the low-level list in whi
h it'slinked.See also:_gdsl_list_insert_after()(p. 44)_gdsl_list_insert_before()(p. 45)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



46 gdsl Module Do
umentation4.3.2.9 _gdsl_list_t _gdsl_list_sear
h (_gdsl_list_t L, 
onstgdsl_
ompare_fun
_t COMP_F, void ∗ VALUE)Sear
h for a parti
ular node in a low-level list.Resear
h an element e in the low-level list L, by using COMP_F fun
tion to�nd the �rst element e equal to VALUE.Note:Complexity: O( |L| )Pre
ondition:COMP_F != NULLParameters:L The low-level list to useCOMP_F The 
omparison fun
tion to use to 
ompare L's elements withVALUE to �nd the element eVALUE The value that must be used by COMP_F to �nd the element eReturns:the sub-list starting by e if it's found.NULL if VALUE is not found in L.4.3.2.10 _gdsl_list_t _gdsl_list_map_forward (
onst_gdsl_list_t L, 
onst _gdsl_node_map_fun
_tMAP_F, void ∗ USER_DATA)Parse a low-level list in forward order.Parse all nodes of the low-level list L in forward order. The MAP_F fun
tionis 
alled on ea
h node with the USER_DATA argument. If MAP_F returnsGDSL_MAP_STOP, then_gdsl_list_map_forward()(p. 46) stops and re-turns its last examinated node.Note:Complexity: O( |L| )Pre
ondition:MAP_F != NULL.Parameters:L Th low-level list to map.MAP_F The map fun
tion.USER_DATA User's datas.Returns:the �rst node for whi
h MAP_F returns GDSL_MAP_STOP.NULL when the parsing is done.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.3 Low-level doubly-linked list manipulation module 47See also:_gdsl_list_map_ba
kward()(p. 47)4.3.2.11 _gdsl_list_t _gdsl_list_map_ba
kward (
onst_gdsl_list_t L, 
onst _gdsl_node_map_fun
_tMAP_F, void ∗ USER_DATA)Parse a low-level list in ba
kward order.Parse all nodes of the low-level list L in ba
kward order. The MAP_F fun
tionis 
alled on ea
h node with the USER_DATA argument. If MAP_F returnsGDSL_MAP_STOP, then _gdsl_list_map_ba
kward()(p. 47) stops andreturns its last examinated node.Note:Complexity: O( 2 |L| )Pre
ondition:L must be a non-empty _gdsl_list_t & MAP_F != NULL.Parameters:L Th low-level list to map.MAP_F The map fun
tion.USER_DATA User's datas.Returns:the �rst node for whi
h MAP_F returns GDSL_MAP_STOP.NULL when the parsing is done.See also:_gdsl_list_map_forward()(p. 46)4.3.2.12 void _gdsl_list_write (
onst _gdsl_list_t L, 
onst_gdsl_node_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Write all nodes of a low-level list to a �le.Write the nodes of the low-level list L to OUTPUT_FILE, using WRITE_Ffun
tion. Additionnal USER_DATA argument 
ould be passed to WRITE_F.Note:Complexity: O( |L| )Pre
ondition:WRITE_F != NULL & OUTPUT_FILE != NULL.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



48 gdsl Module Do
umentationParameters:L The low-level list to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write L's nodes.USER_DATA User's datas passed to WRITE_F.See also:_gdsl_list_write_xml()(p. 48)_gdsl_list_dump()(p. 48)4.3.2.13 void _gdsl_list_write_xml (
onst _gdsl_list_t L,
onst _gdsl_node_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Write all nodes of a low-level list to a �le into XML.Write the nodes of the low-level list L to OUTPUT_FILE, into XML lan-guage. If WRITE_F != NULL, then usesWRITE_F fun
tion to write L's nodesto OUTPUT_FILE. Additionnal USER_DATA argument 
ould be passed toWRITE_F.Note:Complexity: O( |L| )Pre
ondition:OUTPUT_FILE != NULL.Parameters:L The low-level list to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write L's nodes.USER_DATA User's datas passed to WRITE_F.See also:_gdsl_list_write()(p. 47)_gdsl_list_dump()(p. 48)4.3.2.14 void _gdsl_list_dump (
onst _gdsl_list_t L, 
onst_gdsl_node_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Dump the internal stru
ture of a low-level list to a �le.Dump the stru
ture of the low-level list L to OUTPUT_FILE. If WRITE_F !=NULL, then uses WRITE_F fun
tion to write L's nodes to OUTPUT_FILE.Additionnal USER_DATA argument 
ould be passed to WRITE_F.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.3 Low-level doubly-linked list manipulation module 49Note:Complexity: O( |L| )Pre
ondition:OUTPUT_FILE != NULL.Parameters:L The low-level list to dump.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write L's nodes.USER_DATA User's datas passed to WRITE_F.See also:_gdsl_list_write()(p. 47)_gdsl_list_write_xml()(p. 48)
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50 gdsl Module Do
umentation4.4 Low-level doubly-linked node manipulationmoduleTypedefs� typedef _gdsl_node ∗ _gdsl_node_tGDSL low-level doubly linked node type.� typedef int(∗ _gdsl_node_map_fun
_t )(
onst _gdsl_node_tNODE, void ∗USER_DATA)GDSL low-level doubly-linked node map fun
tion type.� typedef void(∗ _gdsl_node_write_fun
_t )(
onst _gdsl_node_tNODE, FILE ∗OUTPUT_FILE, void ∗USER_DATA)GDSL low-level doubly-linked node write fun
tion type.Fun
tions� _gdsl_node_t _gdsl_node_allo
 (void)Create a new low-level node.� gdsl_element_t _gdsl_node_free (_gdsl_node_t NODE)Destroy a low-level node.� _gdsl_node_t _gdsl_node_get_su

 (
onst _gdsl_node_tNODE)Get the su

essor of a low-level node.� _gdsl_node_t _gdsl_node_get_pred (
onst _gdsl_node_tNODE)Get the prede
essor of a low-level node.� gdsl_element_t _gdsl_node_get_
ontent (
onst _gdsl_-node_t NODE)Get the 
ontent of a low-level node.� void _gdsl_node_set_su

 (_gdsl_node_t NODE, 
onst _-gdsl_node_t SUCC)Set the su

essor of a low-level node.� void _gdsl_node_set_pred (_gdsl_node_t NODE, 
onst _-gdsl_node_t PRED)Set the prede
essor of a low-level node.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.4 Low-level doubly-linked node manipulation module 51� void _gdsl_node_set_
ontent (_gdsl_node_t NODE, 
onstgdsl_element_t CONTENT)Set the 
ontent of a low-level node.� void _gdsl_node_link (_gdsl_node_t NODE1, _gdsl_node_tNODE2)Link two low-level nodes together.� void _gdsl_node_unlink (_gdsl_node_t NODE1, _gdsl_-node_t NODE2)Unlink two low-level nodes.� void _gdsl_node_write (
onst _gdsl_node_t NODE, 
onst _-gdsl_node_write_fun
_tWRITE_F, FILE ∗OUTPUT_FILE, void
∗USER_DATA)Write a low-level node to a �le.� void _gdsl_node_write_xml (
onst _gdsl_node_t NODE, 
onst_gdsl_node_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE,void ∗USER_DATA)Write a low-level node to a �le into XML.� void _gdsl_node_dump (
onst _gdsl_node_t NODE, 
onst _-gdsl_node_write_fun
_tWRITE_F, FILE ∗OUTPUT_FILE, void
∗USER_DATA)Dump the internal stru
ture of a low-level node to a �le.4.4.1 Typedef Do
umentation4.4.1.1 typedef stru
t _gdsl_node∗ _gdsl_node_tGDSL low-level doubly linked node type.This type is voluntary opaque. Variables of this kind 
ould'nt be dire
tly used,but by the fun
tions of this module.De�nition at line 53 of �le _gdsl_node.h.4.4.1.2 typedef int(∗ _gdsl_node_map_fun
_t)(
onst_gdsl_node_t NODE, void ∗USER_DATA)GDSL low-level doubly-linked node map fun
tion type.Parameters:NODE The low-level node to map.USER_DATA The user datas to pass to this fun
tion.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



52 gdsl Module Do
umentationReturns:GDSL_MAP_STOP if the mapping must be stopped.GDSL_MAP_CONT if the mapping must be 
ontinued.De�nition at line 62 of �le _gdsl_node.h.4.4.1.3 typedef void(∗ _gdsl_node_write_fun
_t)(
onst_gdsl_node_t NODE, FILE ∗OUTPUT_FILE, void
∗USER_DATA)GDSL low-level doubly-linked node write fun
tion type.Parameters:TREE The low-level doubly-linked node to write.OUTPUT_FILE The �le where to write NODE.USER_DATA The user datas to pass to this fun
tion.De�nition at line 72 of �le _gdsl_node.h.4.4.2 Fun
tion Do
umentation4.4.2.1 _gdsl_node_t _gdsl_node_allo
 (void)Create a new low-level node.Allo
ate a new low-level node data stru
ture.Note:Complexity: O( 1 )Pre
ondition:nothing.Returns:the newly allo
ated low-level node in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:_gdsl_node_free()(p. 52)4.4.2.2 gdsl_element_t _gdsl_node_free (_gdsl_node_t NODE)Destroy a low-level node.Deallo
ate the low-level node NODE.Note:O( 1 ) Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.4 Low-level doubly-linked node manipulation module 53Pre
ondition:NODE != NULLReturns:the 
ontent of NODE (without modi�
ation).See also:_gdsl_node_allo
()(p. 52)4.4.2.3 _gdsl_node_t _gdsl_node_get_su

 (
onst_gdsl_node_t NODE)Get the su

essor of a low-level node.Note:Complexity: O( 1 )Pre
ondition:NODE != NULLParameters:NODE The low-level node whi
h we want to get the su

essor from.Returns:the su
essor of the low-level node NODE if NODE has a su

essor.NULL if the low-level node NODE has no su

essor.See also:_gdsl_node_get_pred()(p. 53)_gdsl_node_set_su

()(p. 54)_gdsl_node_set_pred()(p. 55)4.4.2.4 _gdsl_node_t _gdsl_node_get_pred (
onst_gdsl_node_t NODE)Get the prede
essor of a low-level node.Note:Complexity: O( 1 )Pre
ondition:NODE != NULLParameters:NODE The low-level node whi
h we want to get the prede
essor from.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



54 gdsl Module Do
umentationReturns:the prede
essor of the low-level node NODE if NODE has a prede
essor.NULL if the low-level node NODE has no prede
essor.See also:_gdsl_node_get_su

()(p. 53)_gdsl_node_set_su

()(p. 54)_gdsl_node_set_pred()(p. 55)4.4.2.5 gdsl_element_t _gdsl_node_get_
ontent (
onst_gdsl_node_t NODE)Get the 
ontent of a low-level node.Note:Complexity: O( 1 )Pre
ondition:NODE != NULLParameters:NODE The low-level node whi
h we want to get the 
ontent from.Returns:the 
ontent of the low-level node NODE if NODE has a 
ontent.NULL if the low-level node NODE has no 
ontent.See also:_gdsl_node_set_
ontent()(p. 55)4.4.2.6 void _gdsl_node_set_su

 (_gdsl_node_t NODE, 
onst_gdsl_node_t SUCC)Set the su

essor of a low-level node.Modi�e the su
essor of the low-level node NODE to SUCC.Note:Complexity: O( 1 )Pre
ondition:NODE != NULLParameters:NODE The low-level node whi
h want to 
hange the su

essor from.SUCC The new su

essor of NODE.See also:_gdsl_node_get_su

()(p. 53)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.4 Low-level doubly-linked node manipulation module 554.4.2.7 void _gdsl_node_set_pred (_gdsl_node_t NODE, 
onst_gdsl_node_t PRED)Set the prede
essor of a low-level node.Modi�e the prede
essor of the low-level node NODE to PRED.Note:Complexity: O( 1 )Pre
ondition:NODE != NULLParameters:NODE The low-level node whi
h want to 
hange the prede
essor from.PRED The new prede
essor of NODE.See also:_gdsl_node_get_pred()(p. 53)4.4.2.8 void _gdsl_node_set_
ontent (_gdsl_node_t NODE,
onst gdsl_element_t CONTENT)Set the 
ontent of a low-level node.Modi�e the 
ontent of the low-level node NODE to CONTENT.Note:Complexity: O( 1 )Pre
ondition:NODE != NULLParameters:NODE The low-level node whi
h want to 
hange the 
ontent from.CONTENT The new 
ontent of NODE.See also:_gdsl_node_get_
ontent()(p. 54)4.4.2.9 void _gdsl_node_link (_gdsl_node_t NODE1,_gdsl_node_t NODE2)Link two low-level nodes together.Link the two low-level nodes NODE1 and NODE2 together. After the link,NODE1's su

essor is NODE2 and NODE2's prede
essor is NODE1.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



56 gdsl Module Do
umentationNote:Complexity: O( 1 )Pre
ondition:NODE1 != NULL & NODE2 != NULLParameters:NODE1 The �rst low-level node to link to NODE2.NODE2 The se
ond low-level node to link from NODE1.See also:_gdsl_node_unlink()(p. 56)4.4.2.10 void _gdsl_node_unlink (_gdsl_node_t NODE1,_gdsl_node_t NODE2)Unlink two low-level nodes.Unlink the two low-level nodes NODE1 and NODE2. After the unlink, NODE1'ssu

essor is NULL and NODE2's prede
essor is NULL.Note:Complexity: O( 1 )Pre
ondition:NODE1 != NULL & NODE2 != NULLParameters:NODE1 The �rst low-level node to unlink from NODE2.NODE2 The se
ond low-level node to unlink from NODE1.See also:_gdsl_node_link()(p. 55)4.4.2.11 void _gdsl_node_write (
onst _gdsl_node_t NODE,
onst _gdsl_node_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Write a low-level node to a �le.Write the low-level node NODE to OUTPUT_FILE, using WRITE_F fun
tion.Additionnal USER_DATA argument 
ould be passed to WRITE_F.Note:Complexity: O( 1 )Pre
ondition:NODE != NULL & WRITE_F != NULL & OUTPUT_FILE != NULLGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.4 Low-level doubly-linked node manipulation module 57Parameters:NODE The low-level node to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write NODE.USER_DATA User's datas passed to WRITE_F.See also:_gdsl_node_write_xml()(p. 57)_gdsl_node_dump()(p. 57)4.4.2.12 void _gdsl_node_write_xml (
onst _gdsl_node_tNODE, 
onst _gdsl_node_write_fun
_t WRITE_F,FILE ∗ OUTPUT_FILE, void ∗ USER_DATA)Write a low-level node to a �le into XML.Write the low-level node NODE to OUTPUT_FILE, into XML language.If WRITE_F != NULL, then uses WRITE_F fun
tion to write NODE toOUTPUT_FILE. Additionnal USER_DATA argument 
ould be passed toWRITE_F.Note:Complexity: O( 1 )Pre
ondition:NODE != NULL & OUTPUT_FILE != NULLParameters:NODE The low-level node to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write NODE.USER_DATA User's datas passed to WRITE_F.See also:_gdsl_node_write()(p. 56)_gdsl_node_dump()(p. 57)4.4.2.13 void _gdsl_node_dump (
onst _gdsl_node_t NODE,
onst _gdsl_node_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Dump the internal stru
ture of a low-level node to a �le.Dump the stru
ture of the low-level node NODE to OUTPUT_FILE. IfWRITE_F != NULL, then uses WRITE_F fun
tion to write NODE toOUTPUT_FILE. Additionnal USER_DATA argument 
ould be passed toWRITE_F.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



58 gdsl Module Do
umentationNote:Complexity: O( 1 )Pre
ondition:NODE != NULL & OUTPUT_FILE != NULLParameters:NODE The low-level node to dump.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write NODE.USER_DATA User's datas passed to WRITE_F.See also:_gdsl_node_write()(p. 56)_gdsl_node_write_xml()(p. 57)
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4.5 Main module 594.5 Main moduleFun
tions� 
onst 
har ∗ gdsl_get_version (void)Get GDSL version number as a string.4.5.1 Fun
tion Do
umentation4.5.1.1 
onst 
har∗ gdsl_get_version (void)Get GDSL version number as a string.Note:Complexity: O( 1 )Pre
ondition:nothing.Post
ondition:the returned string MUST NOT be deallo
ated.Returns:the GDSL version number as a string.
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60 gdsl Module Do
umentation4.6 2D-Arrays manipulation moduleTypedefs� typedef gdsl_2darray ∗ gdsl_2darray_tGDSL 2D-array type.Fun
tions� gdsl_2darray_t gdsl_2darray_allo
 (
onst 
har ∗NAME, 
onstulong R, 
onst ulong C, 
onst gdsl_allo
_fun
_t ALLOC_F, 
onstgdsl_free_fun
_t FREE_F)Create a new 2D-array.� void gdsl_2darray_free (gdsl_2darray_t A)Destroy a 2D-array.� 
onst 
har ∗ gdsl_2darray_get_name (
onst gdsl_2darray_t A)Get the name of a 2D-array.� ulong gdsl_2darray_get_rows_number (
onst gdsl_2darray_tA) Get the number of rows of a 2D-array.� ulong gdsl_2darray_get_
olumns_number (
onst gdsl_-2darray_t A)Get the number of 
olumns of a 2D-array.� ulong gdsl_2darray_get_size (
onst gdsl_2darray_t A)Get the size of a 2D-array.� gdsl_element_t gdsl_2darray_get_
ontent (
onst gdsl_-2darray_t A, 
onst ulong R, 
onst ulong C)Get an element from a 2D-array.� gdsl_2darray_t gdsl_2darray_set_name (gdsl_2darray_t A,
onst 
har ∗NEW_NAME)Set the name of a 2D-array.� gdsl_element_t gdsl_2darray_set_
ontent (gdsl_2darray_t A,
onst ulong R, 
onst ulong C, void ∗VALUE)Modify an element in a 2D-array.� void gdsl_2darray_write (
onst gdsl_2darray_t A, 
onst gdsl_-write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_-DATA) Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.6 2D-Arrays manipulation module 61Write the 
ontent of a 2D-array to a �le.� void gdsl_2darray_write_xml (
onst gdsl_2darray_t A, 
onstgdsl_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void
∗USER_DATA)Write the 
ontent of a 2D array to a �le into XML.� void gdsl_2darray_dump (
onst gdsl_2darray_t A, 
onst gdsl_-write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_-DATA)Dump the internal stru
ture of a 2D array to a �le.4.6.1 Typedef Do
umentation4.6.1.1 typedef stru
t gdsl_2darray∗ gdsl_2darray_tGDSL 2D-array type.This type is voluntary opaque. Variables of this kind 
ould'nt be dire
tly used,but by the fun
tions of this module.De�nition at line 53 of �le gdsl_2darray.h.4.6.2 Fun
tion Do
umentation4.6.2.1 gdsl_2darray_t gdsl_2darray_allo
 (
onst 
har ∗ NAME,
onst ulong R, 
onst ulong C, 
onst gdsl_allo
_fun
_tALLOC_F, 
onst gdsl_free_fun
_t FREE_F)Create a new 2D-array.Allo
ate a new 2D-array data stru
ture with R rows and C 
olumns and its nameis set to a 
opy of NAME. The fun
tions pointers ALLOC_F and FREE_F
ould be used to respe
tively, allo
 and free elements in the 2D-array. Thesepointers 
ould be set to NULL to use the default ones:� the default ALLOC_F simply returns its argument� the default FREE_F does nothingNote:Complexity: O( 1 )Pre
ondition:nothingParameters:NAME The name of the new 2D-array to 
reateGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



62 gdsl Module Do
umentationR The number of rows of the new 2D-array to 
reateC The number of 
olumns of the new 2D-array to 
reateALLOC_F Fun
tion to allo
 element when inserting it in a 2D-arrayFREE_F Fun
tion to free element when removing it from a 2D-arrayReturns:the newly allo
ated 2D-array in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_2darray_free()(p. 62)gdsl_allo
_fun
_t(p. 191)gdsl_free_fun
_t(p. 191)4.6.2.2 void gdsl_2darray_free (gdsl_2darray_t A)Destroy a 2D-array.Flush and destroy the 2D-array A. The FREE_F fun
tion passed to gdsl_-2darray_allo
()(p. 61) is used to free elements from A, but no 
he
k is doneto see if an element was set (ie. != NULL) or not.It's up to you to 
he
k if theelement to free is NULL or not into the FREE_F fun
tion.Note:Complexity: O( R x C ), where R is A's rows 
ount, and C is A's 
olumns
ountPre
ondition:A must be a valid gdsl_2darray_tParameters:A The 2D-array to destroySee also:gdsl_2darray_allo
()(p. 61)4.6.2.3 
onst 
har∗ gdsl_2darray_get_name (
onstgdsl_2darray_t A)Get the name of a 2D-array.Note:Complexity: O( 1 )Pre
ondition:A must be a valid gdsl_2darray_tGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.6 2D-Arrays manipulation module 63Post
ondition:The returned string MUST NOT be freed.Parameters:A The 2D-array from whi
h getting the nameReturns:the name of the 2D-array A.See also:gdsl_2darray_set_name()(p. 65)4.6.2.4 ulong gdsl_2darray_get_rows_number (
onstgdsl_2darray_t A)Get the number of rows of a 2D-array.Note:Complexity: O( 1 )Pre
ondition:A must be a valid gdsl_2darray_tParameters:A The 2D-array from whi
h getting the rows 
ountReturns:the number of rows of the 2D-array A.See also:gdsl_2darray_get_
olumns_number()(p. 63)gdsl_2darray_get_size()(p. 64)4.6.2.5 ulong gdsl_2darray_get_
olumns_number (
onstgdsl_2darray_t A)Get the number of 
olumns of a 2D-array.Note:Complexity: O( 1 )Pre
ondition:A must be a valid gdsl_2darray_tParameters:A The 2D-array from whi
h getting the 
olumns 
ountGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



64 gdsl Module Do
umentationReturns:the number of 
olumns of the 2D-array A.See also:gdsl_2darray_get_rows_number()(p. 63)gdsl_2darray_get_size()(p. 64)4.6.2.6 ulong gdsl_2darray_get_size (
onst gdsl_2darray_t A)Get the size of a 2D-array.Note:Complexity: O( 1 )Pre
ondition:A must be a valid gdsl_2darray_tParameters:A The 2D-array to use.Returns:the number of elements of A (noted |A|).See also:gdsl_2darray_get_rows_number()(p. 63)gdsl_2darray_get_
olumns_number()(p. 63)4.6.2.7 gdsl_element_t gdsl_2darray_get_
ontent (
onstgdsl_2darray_t A, 
onst ulong R, 
onst ulong C)Get an element from a 2D-array.Note:Complexity: O( 1 )Pre
ondition:A must be a valid gdsl_2darray_t & R <= gdsl_2darray_get_rows_-number( A ) & C <= gdsl_2darray_get_
olumns_number( A )Parameters:A The 2D-array from whi
h getting the elementR The row indix of the element to getC The 
olumn indix of the element to getReturns:the element of the 2D-array A 
ontained in row R and 
olumn C.See also:gdsl_2darray_set_
ontent()(p. 65)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.6 2D-Arrays manipulation module 654.6.2.8 gdsl_2darray_t gdsl_2darray_set_name (gdsl_2darray_tA, 
onst 
har ∗ NEW_NAME)Set the name of a 2D-array.Change the previous name of the 2D-array A to a 
opy of NEW_NAME.Note:Complexity: O( 1 )Pre
ondition:A must be a valid gdsl_2darray_tParameters:A The 2D-array to 
hange the nameNEW_NAME The new name of AReturns:the modi�ed 2D-array in 
ase of su

ess.NULL in 
ase of failure.See also:gdsl_2darray_get_name()(p. 62)4.6.2.9 gdsl_element_t gdsl_2darray_set_
ontent(gdsl_2darray_t A, 
onst ulong R, 
onst ulong C, void ∗VALUE)Modify an element in a 2D-array.Change the element at row R and 
olumn C of the 2D-array A, and returns it.The new element to insert is allo
ated using the ALLOC_F fun
tion passed togdsl_2darray_
reate() applied on VALUE. The previous element 
ontained inrow R and in 
olumn C is NOT deallo
ated. It's up to you to do it before, ifne
essary.Note:Complexity: O( 1 )Pre
ondition:A must be a valid gdsl_2darray_t & R <= gdsl_2darray_get_rows_-number( A ) & C <= gdsl_2darray_get_
olumns_number( A )Parameters:A The 2D-array to modify on element fromR The row number of the element to modifyC The 
olumn number of the element to modifyGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



66 gdsl Module Do
umentationVALUE The user value to use for allo
ating the new elementReturns:the newly allo
ated element in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_2darray_get_
ontent()(p. 64)4.6.2.10 void gdsl_2darray_write (
onst gdsl_2darray_t A, 
onstgdsl_write_fun
_t WRITE_F, FILE ∗ OUTPUT_FILE,void ∗ USER_DATA)Write the 
ontent of a 2D-array to a �le.Write the elements of the 2D-array A to OUTPUT_FILE, using WRITE_Ffun
tion. Additionnal USER_DATA argument 
ould be passed to WRITE_F.Note:Complexity: O( R x C ), where R is A's rows 
ount, and C is A's 
olumns
ountPre
ondition:WRITE_F != NULL & OUTPUT_FILE != NULLParameters:A The 2D-array to writeWRITE_F The write fun
tionOUTPUT_FILE The �le where to write A's elementsUSER_DATA User's datas passed to WRITE_FSee also:gdsl_2darray_write_xml()(p. 66)gdsl_2darray_dump()(p. 67)4.6.2.11 void gdsl_2darray_write_xml (
onst gdsl_2darray_tA, 
onst gdsl_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Write the 
ontent of a 2D array to a �le into XML.Write all A's elements to OUTPUT_FILE, into XML language. If WRITE_-F != NULL, then uses WRITE_F to write A's elements to OUTPUT_FILE.Additionnal USER_DATA argument 
ould be passed to WRITE_F.Note:Complexity: O( R x C ), where R is A's rows 
ount, and C is A's 
olumns
ount Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.6 2D-Arrays manipulation module 67Pre
ondition:A must be a valid gdsl_2darray_t & OUTPUT_FILE != NULLParameters:A The 2D-array to writeWRITE_F The write fun
tionOUTPUT_FILE The �le where to write A's elementsUSER_DATA User's datas passed to WRITE_FSee also:gdsl_2darray_write()(p. 66)gdsl_2darray_dump()(p. 67)4.6.2.12 void gdsl_2darray_dump (
onst gdsl_2darray_t A, 
onstgdsl_write_fun
_t WRITE_F, FILE ∗ OUTPUT_FILE,void ∗ USER_DATA)Dump the internal stru
ture of a 2D array to a �le.Dump A's stru
ture to OUTPUT_FILE. If WRITE_F != NULL, then usesWRITE_F to write A's elements to OUTPUT_FILE. Additionnal USER_-DATA argument 
ould be passed to WRITE_F.Note:Complexity: O( R x C ), where R is A's rows 
ount, and C is A's 
olumns
ountPre
ondition:A must be a valid gdsl_2darray_t & OUTPUT_FILE != NULLParameters:A The 2D-array to dumpWRITE_F The write fun
tionOUTPUT_FILE The �le where to write A's elementsUSER_DATA User's datas passed to WRITE_FSee also:gdsl_2darray_write()(p. 66)gdsl_2darray_write_xml()(p. 66)
Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



68 gdsl Module Do
umentation4.7 Binary sear
h tree manipulation moduleTypedefs� typedef gdsl_bstree ∗ gdsl_bstree_tGDSL binary sear
h tree type.Fun
tions� gdsl_bstree_t gdsl_bstree_allo
 (
onst 
har ∗NAME, gdsl_-allo
_fun
_t ALLOC_F, gdsl_free_fun
_t FREE_F, gdsl_-
ompare_fun
_t COMP_F)Create a new binary sear
h tree.� void gdsl_bstree_free (gdsl_bstree_t T)Destroy a binary sear
h tree.� void gdsl_bstree_�ush (gdsl_bstree_t T)Flush a binary sear
h tree.� 
onst 
har ∗ gdsl_bstree_get_name (
onst gdsl_bstree_t T)Get the name of a binary sear
h tree.� bool gdsl_bstree_is_empty (
onst gdsl_bstree_t T)Che
k if a binary sear
h tree is empty.� gdsl_element_t gdsl_bstree_get_root (
onst gdsl_bstree_tT) Get the root of a binary sear
h tree.� ulong gdsl_bstree_get_size (
onst gdsl_bstree_t T)Get the size of a binary sear
h tree.� ulong gdsl_bstree_get_height (
onst gdsl_bstree_t T)Get the height of a binary sear
h tree.� gdsl_bstree_t gdsl_bstree_set_name (gdsl_bstree_t T, 
onst
har ∗NEW_NAME)Set the name of a binary sear
h tree.� gdsl_element_t gdsl_bstree_insert (gdsl_bstree_t T, void
∗VALUE, int ∗RESULT)Insert an element into a binary sear
h tree if it's not found or return it.� gdsl_element_t gdsl_bstree_remove (gdsl_bstree_t T, void
∗VALUE) Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.7 Binary sear
h tree manipulation module 69Remove an element from a binary sear
h tree.� gdsl_bstree_t gdsl_bstree_delete (gdsl_bstree_t T, void
∗VALUE)Delete an element from a binary sear
h tree.� gdsl_element_t gdsl_bstree_sear
h (
onst gdsl_bstree_t T,gdsl_
ompare_fun
_t COMP_F, void ∗VALUE)Sear
h for a parti
ular element into a binary sear
h tree.� gdsl_element_t gdsl_bstree_map_pre�x (
onst gdsl_bstree_tT, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a binary sear
h tree in pre�xed order.� gdsl_element_t gdsl_bstree_map_in�x (
onst gdsl_bstree_tT, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a binary sear
h tree in in�xed order.� gdsl_element_t gdsl_bstree_map_post�x (
onst gdsl_bstree_-t T, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a binary sear
h tree in post�xed order.� void gdsl_bstree_write (
onst gdsl_bstree_t T, gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write the element of ea
h node of a binary sear
h tree to a �le.� void gdsl_bstree_write_xml (
onst gdsl_bstree_t T, gdsl_-write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_-DATA)Write the 
ontent of a binary sear
h tree to a �le into XML.� void gdsl_bstree_dump (
onst gdsl_bstree_t T, gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Dump the internal stru
ture of a binary sear
h tree to a �le.4.7.1 Typedef Do
umentation4.7.1.1 typedef stru
t gdsl_bstree∗ gdsl_bstree_tGDSL binary sear
h tree type.This type is voluntary opaque. Variables of this kind 
ould'nt be dire
tly used,but by the fun
tions of this module.De�nition at line 53 of �le gdsl_bstree.h.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



70 gdsl Module Do
umentation4.7.2 Fun
tion Do
umentation4.7.2.1 gdsl_bstree_t gdsl_bstree_allo
 (
onst 
har ∗ NAME,gdsl_allo
_fun
_t ALLOC_F, gdsl_free_fun
_tFREE_F, gdsl_
ompare_fun
_t COMP_F)Create a new binary sear
h tree.Allo
ate a new binary sear
h tree data stru
ture whi
h name is set to a 
opyof NAME. The fun
tion pointers ALLOC_F, FREE_F and COMP_F 
ouldbe used to respe
tively allo
, free and 
ompares elements in the tree. Thesepointers 
ould be set to NULL to use the default ones:� the default ALLOC_F simply returns its argument� the default FREE_F does nothing� the default COMP_F always returns 0Note:Complexity: O( 1 )Pre
ondition:nothingParameters:NAME The name of the new binary tree to 
reateALLOC_F Fun
tion to allo
 element when inserting it in a binary treeFREE_F Fun
tion to free element when removing it from a binary treeCOMP_F Fun
tion to 
ompare elements into the binary treeReturns:the newly allo
ated binary sear
h tree in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_bstree_free()(p. 70)gdsl_bstree_�ush()(p. 71)gdsl_allo
_fun
_t(p. 191)gdsl_free_fun
_t(p. 191)gdsl_
ompare_fun
_t(p. 192)4.7.2.2 void gdsl_bstree_free (gdsl_bstree_t T)Destroy a binary sear
h tree.Deallo
ate all the elements of the binary sear
h tree T by 
alling T's FREE_Ffun
tion passed to gdsl_bstree_allo
()(p. 70). The name of T is deallo
atedand T is deallo
ated itself too.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.7 Binary sear
h tree manipulation module 71Note:Complexity: O( |T| )Pre
ondition:T must be a valid gdsl_bstree_tParameters:T The binary sear
h tree to deallo
ateSee also:gdsl_bstree_allo
()(p. 70)gdsl_bstree_�ush()(p. 71)4.7.2.3 void gdsl_bstree_�ush (gdsl_bstree_t T)Flush a binary sear
h tree.Deallo
ate all the elements of the binary sear
h tree T by 
alling T's FREE_Ffun
tion passed to gdsl_rbtree_allo
()(p. 165). The binary sear
h tree T isnot deallo
ated itself and its name is not modi�ed.Note:Complexity: O( |T| )Pre
ondition:T must be a valid gdsl_bstree_tParameters:T The binary sear
h tree to �ushSee also:gdsl_bstree_allo
()(p. 70)gdsl_bstree_free()(p. 70)4.7.2.4 
onst 
har∗ gdsl_bstree_get_name (
onst gdsl_bstree_tT)Get the name of a binary sear
h tree.Note:Complexity: O( 1 )Pre
ondition:T must be a valid gdsl_bstree_tPost
ondition:The returned string MUST NOT be freed.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



72 gdsl Module Do
umentationParameters:T The binary sear
h tree to get the name fromReturns:the name of the binary sear
h tree T.See also:gdsl_bstree_set_name(p. 73) ()4.7.2.5 bool gdsl_bstree_is_empty (
onst gdsl_bstree_t T)Che
k if a binary sear
h tree is empty.Note:Complexity: O( 1 )Pre
ondition:T must be a valid gdsl_bstree_tParameters:T The binary sear
h tree to 
he
kReturns:TRUE if the binary sear
h tree T is empty.FALSE if the binary sear
h tree T is not empty.4.7.2.6 gdsl_element_t gdsl_bstree_get_root (
onstgdsl_bstree_t T)Get the root of a binary sear
h tree.Note:Complexity: O( 1 )Pre
ondition:T must be a valid gdsl_bstree_tParameters:T The binary sear
h tree to get the root element fromReturns:the element at the root of the binary sear
h tree T.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.7 Binary sear
h tree manipulation module 734.7.2.7 ulong gdsl_bstree_get_size (
onst gdsl_bstree_t T)Get the size of a binary sear
h tree.Note:Complexity: O( 1 )Pre
ondition:T must be a valid gdsl_bstree_tParameters:T The binary sear
h tree to get the size fromReturns:the size of the binary sear
h tree T (noted |T|).See also:gdsl_bstree_get_height()(p. 73)4.7.2.8 ulong gdsl_bstree_get_height (
onst gdsl_bstree_t T)Get the height of a binary sear
h tree.Note:Complexity: O( |T| )Pre
ondition:T must be a valid gdsl_bstree_tParameters:T The binary sear
h tree to 
ompute the height fromReturns:the height of the binary sear
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,
onst 
har ∗ NEW_NAME)Set the name of a binary sear
h tree.Change the previous name of the binary sear
h tree T to a 
opy of NEW_-NAME.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



74 gdsl Module Do
umentationNote:Complexity: O( 1 )Pre
ondition:T must be a valid gdsl_bstree_tParameters:T The binary sear
h tree to 
hange the nameNEW_NAME The new name of TReturns:the modi�ed binary sear
h tree in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_bstree_get_name()(p. 71)4.7.2.10 gdsl_element_t gdsl_bstree_insert (gdsl_bstree_t T,void ∗ VALUE, int ∗ RESULT)Insert an element into a binary sear
h tree if it's not found or return it.Sear
h for the �rst element E equal to VALUE into the binary sear
h tree T,by using T's COMP_F fun
tion passed to gdsl_bstree_allo
 to �nd it. If E isfound, then it's returned. If E isn't found, then a new element E is allo
atedusing T's ALLOC_F fun
tion passed to gdsl_bstree_allo
 and is inserted andthen returned.Note:Complexity: O( h(T) ), where log2(|T|) <= h(T) <= |T|-1Pre
ondition:T must be a valid gdsl_bstree_t & RESULT != NULLParameters:T The binary sear
h tree to modifyVALUE The value used to make the new element to insert into TRESULT The address where the result 
ode will be stored.Returns:the element E and RESULT = GDSL_OK if E is inserted into T.the element E and RESULT = GDSL_ERR_DUPLICATE_ENTRY if Eis already present in T.NULL and RESULT = GDSL_ERR_MEM_ALLOC in 
ase of insu�
ientmemory.See also:gdsl_bstree_remove()(p. 75)gdsl_bstree_delete()(p. 75)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.7 Binary sear
h tree manipulation module 754.7.2.11 gdsl_element_t gdsl_bstree_remove (gdsl_bstree_t T,void ∗ VALUE)Remove an element from a binary sear
h tree.Remove from the binary sear
h tree T the �rst founded element E equalto VALUE, by using T's COMP_F fun
tion passed to gdsl_bstree_-allo
()(p. 70). If E is found, it is removed from T and then returned.Note:Complexity: O( h(T) ), where log2(|T|) <= h(T) <= |T|-1The resulting T is modi�ed by examinating the left sub-tree from thefounded E.Pre
ondition:T must be a valid gdsl_bstree_tParameters:T The binary sear
h tree to modifyVALUE The value used to �nd the element to removeReturns:the �rst founded element equal to VALUE in T in 
ase is found.NULL in 
ase no element equal to VALUE 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,void ∗ VALUE)Delete an element from a binary sear
h tree.Remove from the binary sear
h tree the �rst founded element E equal to VALUE,by using T's COMP_F fun
tion passed to gdsl_bstree_allo
()(p. 70). If Eis found, it is removed from T and E is deallo
ated using T's FREE_F fun
tionpassed to gdsl_bstree_allo
()(p. 70), then T is returned.Note:Complexity: O( h(T) ), where log2(|T|) <= h(T) <= |T|-1the resulting T is modi�ed by examinating the left sub-tree from thefounded E.Pre
ondition:T must be a valid gdsl_bstree_tParameters:T The binary sear
h tree to remove an element fromGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



76 gdsl Module Do
umentationVALUE The value used to �nd the element to removeReturns:the modi�ed binary sear
h tree after removal of E if E was found.NULL if no element equal to VALUE was found.See also:gdsl_bstree_insert()(p. 74)gdsl_bstree_remove()(p. 75)4.7.2.13 gdsl_element_t gdsl_bstree_sear
h (
onst gdsl_bstree_tT, gdsl_
ompare_fun
_t COMP_F, void ∗ VALUE)Sear
h for a parti
ular element into a binary sear
h tree.Sear
h the �rst element E equal to VALUE in the binary sea
h tree T, by usingCOMP_F fun
tion to �nd it. If COMP_F == NULL, then the COMP_Ffun
tion passed to gdsl_bstree_allo
()(p. 70) is used.Note:Complexity: O( h(T) ), where log2(|T|) <= h(T) <= |T|-1Pre
ondition:T must be a valid gdsl_bstree_tParameters:T The binary sear
h tree to use.COMP_F The 
omparison fun
tion to use to 
ompare T's element withVALUE to �nd the element E (or NULL to use the default T'sCOMP_F)VALUE The value that must be used by COMP_F to �nd the element EReturns:the �rst founded element E equal to VALUE.NULL if VALUE is not found in T.See also:gdsl_bstree_insert()(p. 74)gdsl_bstree_remove()(p. 75)gdsl_bstree_delete()(p. 75)4.7.2.14 gdsl_element_t gdsl_bstree_map_pre�x (
onstgdsl_bstree_t T, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a binary sear
h tree in pre�xed order.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.7 Binary sear
h tree manipulation module 77Parse all nodes of the binary sear
h tree T in pre�xed order. The MAP_F fun
-tion is 
alled on the element 
ontained in ea
h node with the USER_DATA ar-gument. If MAP_F returns GDSL_MAP_STOP, then gdsl_bstree_map_-pre�x()(p. 76) stops and returns its last examinated element.Note:Complexity: O( |T| )Pre
ondition:T must be a valid gdsl_bstree_t & MAP_F != NULLParameters:T The binary sear
h tree to map.MAP_F The map fun
tion.USER_DATA User's datas passed to MAP_FReturns:the �rst element for whi
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_post�x()(p. 78)4.7.2.15 gdsl_element_t gdsl_bstree_map_in�x (
onstgdsl_bstree_t T, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a binary sear
h tree in in�xed order.Parse all nodes of the binary sear
h tree T in in�xed order. The MAP_F fun
-tion is 
alled on the element 
ontained in ea
h node with the USER_DATA ar-gument. If MAP_F returns GDSL_MAP_STOP, then gdsl_bstree_map_-in�x()(p. 77) stops and returns its last examinated element.Note:Complexity: O( |T| )Pre
ondition:T must be a valid gdsl_bstree_t & MAP_F != NULLParameters:T The binary sear
h tree to map.MAP_F The map fun
tion.USER_DATA User's datas passed to MAP_FGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



78 gdsl Module Do
umentationReturns:the �rst element for whi
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_post�x()(p. 78)4.7.2.16 gdsl_element_t gdsl_bstree_map_post�x (
onstgdsl_bstree_t T, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a binary sear
h tree in post�xed order.Parse all nodes of the binary sear
h tree T in post�xed order. The MAP_F fun
-tion is 
alled on the element 
ontained in ea
h node with the USER_DATA ar-gument. If MAP_F returns GDSL_MAP_STOP, then gdsl_bstree_map_-post�x()(p. 78) stops and returns its last examinated element.Note:Complexity: O( |T| )Pre
ondition:T must be a valid gdsl_bstree_t & MAP_F != NULLParameters:T The binary sear
h tree to map.MAP_F The map fun
tion.USER_DATA User's datas passed to MAP_FReturns:the �rst element for whi
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 void gdsl_bstree_write (
onst gdsl_bstree_t T,gdsl_write_fun
_t WRITE_F, FILE ∗ OUTPUT_FILE,void ∗ USER_DATA)Write the element of ea
h node of a binary sear
h tree to a �le.Write the nodes elements of the binary sear
h tree T to OUTPUT_FILE, usingWRITE_F fun
tion. Additionnal USER_DATA argument 
ould be passed toWRITE_F. Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.7 Binary sear
h tree manipulation module 79Note:Complexity: O( |T| )Pre
ondition:T must be a valid gdsl_bstree_t & WRITE_F != NULL & OUTPUT_-FILE != NULLParameters:T The binary sear
h tree to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write T's elements.USER_DATA User's datas passed to WRITE_F.See also:gdsl_bstree_write_xml()(p. 79)gdsl_bstree_dump()(p. 80)4.7.2.18 void gdsl_bstree_write_xml (
onst gdsl_bstree_t T,gdsl_write_fun
_t WRITE_F, FILE ∗ OUTPUT_FILE,void ∗ USER_DATA)Write the 
ontent of a binary sear
h tree to a �le into XML.Write the nodes elements of the binary sear
h tree T to OUTPUT_FILE, intoXML language. If WRITE_F != NULL, then use WRITE_F to write T's nodeselements to OUTPUT_FILE. Additionnal USER_DATA argument 
ould bepassed to WRITE_F.Note:Complexity: O( |T| )Pre
ondition:T must be a valid gdsl_bstree_t & OUTPUT_FILE != NULLParameters:T The binary sear
h tree to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write T's elements.USER_DATA User's datas passed to WRITE_F.See also:gdsl_bstree_write()(p. 78)gdsl_bstree_dump()(p. 80)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



80 gdsl Module Do
umentation4.7.2.19 void gdsl_bstree_dump (
onst gdsl_bstree_t T,gdsl_write_fun
_t WRITE_F, FILE ∗ OUTPUT_FILE,void ∗ USER_DATA)Dump the internal stru
ture of a binary sear
h tree to a �le.Dump the stru
ture of the binary sear
h tree T to OUTPUT_FILE. IfWRITE_F != NULL, then use WRITE_F to write T's nodes elements toOUTPUT_FILE. Additionnal USER_DATA argument 
ould be passed toWRITE_F.Note:Complexity: O( |T| )Pre
ondition:T must be a valid gdsl_bstree_t & OUTPUT_FILE != NULLParameters:T The binary sear
h tree to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write T's elements.USER_DATA 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 Hashtable manipulation module 814.8 Hashtable manipulation moduleTypedefs� typedef hash_table ∗ gdsl_hash_tGDSL hashtable type.� typedef 
onst 
har ∗(∗ gdsl_key_fun
_t )(void ∗VALUE)GDSL hashtable key fun
tion type.� typedef ulong(∗ gdsl_hash_fun
_t )(
onst 
har ∗KEY)GDSL hashtable hash fun
tion type.Fun
tions� ulong gdsl_hash (
onst 
har ∗KEY)Computes a hash value from a NULL terminated 
hara
ter string.� gdsl_hash_t gdsl_hash_allo
 (
onst 
har ∗NAME, gdsl_allo
_-fun
_t ALLOC_F, gdsl_free_fun
_t FREE_F, gdsl_key_-fun
_t KEY_F, gdsl_hash_fun
_t HASH_F, ushort INITIAL_-ENTRIES_NB)Create a new hashtable.� void gdsl_hash_free (gdsl_hash_t H)Destroy a hashtable.� void gdsl_hash_�ush (gdsl_hash_t H)Flush a hashtable.� 
onst 
har ∗ gdsl_hash_get_name (
onst gdsl_hash_t H)Get the name of a hashtable.� ushort gdsl_hash_get_entries_number (
onst gdsl_hash_t H)Get the number of entries of a hashtable.� ushort gdsl_hash_get_lists_max_size (
onst gdsl_hash_t H)Get the max number of elements allowed in ea
h entry of a hashtable.� ushort gdsl_hash_get_longest_list_size (
onst gdsl_hash_tH) Get the number of elements of the longest list entry of a hashtable.� ulong gdsl_hash_get_size (
onst gdsl_hash_t H)Get the size of a hashtable.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



82 gdsl Module Do
umentation� double gdsl_hash_get_�ll_fa
tor (
onst gdsl_hash_t H)Get the �ll fa
tor of a hashtable.� gdsl_hash_t gdsl_hash_set_name (gdsl_hash_t H, 
onst 
har
∗NEW_NAME)Set the name of a hashtable.� gdsl_element_t gdsl_hash_insert (gdsl_hash_t H, void
∗VALUE)Insert an element into a hashtable (PUSH).� gdsl_element_t gdsl_hash_remove (gdsl_hash_t H, 
onst 
har
∗KEY)Remove an element from a hashtable (POP).� gdsl_hash_t gdsl_hash_delete (gdsl_hash_t H, 
onst 
har
∗KEY)Delete an element from a hashtable.� gdsl_hash_t gdsl_hash_modify (gdsl_hash_t H, ushort NEW_-ENTRIES_NB, ushort NEW_LISTS_MAX_SIZE)In
rease the dimensions of a hashtable.� gdsl_element_t gdsl_hash_sear
h (
onst gdsl_hash_t H, 
onst
har ∗KEY)Sear
h for a parti
ular element into a hashtable (GET).� gdsl_element_t gdsl_hash_map (
onst gdsl_hash_t H, gdsl_-map_fun
_t MAP_F, void ∗USER_DATA)Parse a hashtable.� void gdsl_hash_write (
onst gdsl_hash_t H, gdsl_write_fun
_tWRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write all the elements of a hashtable to a �le.� void gdsl_hash_write_xml (
onst gdsl_hash_t H, gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write the 
ontent of a hashtable to a �le into XML.� void gdsl_hash_dump (
onst gdsl_hash_tH, gdsl_write_fun
_tWRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Dump the internal stru
ture of a hashtable to a �le.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.8 Hashtable manipulation module 834.8.1 Typedef Do
umentation4.8.1.1 typedef stru
t hash_table∗ gdsl_hash_tGDSL hashtable type.This type is voluntary opaque. Variables of this kind 
ould'nt be dire
tly used,but by the fun
tions of this module.De�nition at line 54 of �le gdsl_hash.h.4.8.1.2 typedef 
onst 
har∗(∗ gdsl_key_fun
_t)(void ∗VALUE)GDSL hashtable key fun
tion type.Post
ondition:Returned value must be != "" && != NULL.Parameters:VALUE The value used to get the key fromReturns:The key asso
iated to the VALUE.De�nition at line 62 of �le gdsl_hash.h.4.8.1.3 typedef ulong(∗ gdsl_hash_fun
_t)(
onst 
har ∗KEY)GDSL hashtable hash fun
tion type.Parameters:KEY the key used to 
ompute the hash 
ode.Returns:The hashed value 
omputed from KEY.De�nition at line 70 of �le gdsl_hash.h.4.8.2 Fun
tion Do
umentation4.8.2.1 ulong gdsl_hash (
onst 
har ∗ KEY)Computes a hash value from a NULL terminated 
hara
ter string.This fun
tion 
omputes a hash value from the NULL terminated KEY string.Note:Complexity: O ( |key| )Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



84 gdsl Module Do
umentationPre
ondition:KEY must be NULL-terminated.Parameters:KEY The NULL terminated string to 
ompute the key fromReturns:the hash 
ode 
omputed from KEY.4.8.2.2 gdsl_hash_t gdsl_hash_allo
 (
onst 
har ∗ NAME,gdsl_allo
_fun
_t ALLOC_F, gdsl_free_fun
_tFREE_F, gdsl_key_fun
_t KEY_F, gdsl_hash_fun
_tHASH_F, ushort INITIAL_ENTRIES_NB)Create a new hashtable.Allo
ate a new hashtable data stru
ture whi
h name is set to a 
opy of NAME.The new hashtable will 
ontain initially INITIAL_ENTRIES_NB lists. Thisvalue 
ould be (only) in
reased with gdsl_hash_modify()(p. 91) fun
tion.Until this fun
tion is 
alled, then all H's lists entries have no size limit. Thefun
tion pointers ALLOC_F and FREE_F 
ould be used to respe
tively, allo
and free elements in the hashtable. The KEY_F fun
tion must provide a uniquekey asso
iated to its argument. The HASH_F fun
tion must 
ompute a hash
ode from its argument. These pointers 
ould be set to NULL to use the defaultones:� the default ALLOC_F simply returns its argument� the default FREE_F does nothing� the default KEY_F simply returns its argument� the default HASH_F is gdsl_hash()(p. 83) aboveNote:Complexity: O( 1 )Pre
ondition:nothing.Parameters:NAME The name of the new hashtable to 
reateALLOC_F Fun
tion to allo
 element when inserting it in the hashtableFREE_F Fun
tion to free element when deleting it from the hashtableKEY_F Fun
tion to get the key from an elementHASH_F Fun
tion used to 
ompute the hash value.INITIAL_ENTRIES_NB Initial number of entries of the hashtableGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.8 Hashtable manipulation module 85Returns:the newly allo
ated hashtable in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_hash_free()(p. 85)gdsl_hash_�ush()(p. 85)gdsl_hash_insert()(p. 89)gdsl_hash_modify()(p. 91)4.8.2.3 void gdsl_hash_free (gdsl_hash_t H)Destroy a hashtable.Deallo
ate all the elements of the hashtable H by 
alling H's FREE_F fun
tionpassed to gdsl_hash_allo
()(p. 84). The name of H is deallo
ated and H isdeallo
ated itself too.Note:Complexity: O( |H| )Pre
ondition:H must be a valid gdsl_hash_tParameters:H The hashtable to destroySee also:gdsl_hash_allo
()(p. 84)gdsl_hash_�ush()(p. 85)4.8.2.4 void gdsl_hash_�ush (gdsl_hash_t H)Flush a hashtable.Deallo
ate all the elements of the hashtable H by 
alling H's FREE_F fun
tionpassed to gdsl_hash_allo
()(p. 84). H is not deallo
ated itself and H's nameis not modi�ed.Note:Complexity: O( |H| )Pre
ondition:H must be a valid gdsl_hash_tParameters:H The hashtable to �ushSee also:gdsl_hash_allo
()(p. 84)gdsl_hash_free()(p. 85)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



86 gdsl Module Do
umentation4.8.2.5 
onst 
har∗ gdsl_hash_get_name (
onst gdsl_hash_t H)Get the name of a hashtable.Note:Complexity: O( 1 )Pre
ondition:H must be a valid gdsl_hash_tPost
ondition:The returned string MUST NOT be freed.Parameters:H The hashtable to get the name fromReturns:the name of the hashtable H.See also:gdsl_hash_set_name()(p. 88)4.8.2.6 ushort gdsl_hash_get_entries_number (
onstgdsl_hash_t H)Get the number of entries of a hashtable.Note:Complexity: O( 1 )Pre
ondition:H must be a valid gdsl_hash_tParameters:H The hashtable to use.Returns:the number of lists entries of the hashtable H.See also:gdsl_hash_get_size()(p. 88)gdsl_hash_�ll_fa
tor()Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.8 Hashtable manipulation module 874.8.2.7 ushort gdsl_hash_get_lists_max_size (
onst gdsl_hash_tH)Get the max number of elements allowed in ea
h entry of a hashtable.Note:Complexity: O( 1 )Pre
ondition:H must be a valid gdsl_hash_tParameters:H The hashtable to use.Returns:0 if no lists max size was set before (ie. no limit for H's entries).the max number of elements for ea
h entry of the hashtable H, if the fun
tiongdsl_hash_modify()(p. 91) was used with a NEW_LISTS_MAX_SIZEgreather than the a
tual one.See also:gdsl_hash_�ll_fa
tor()gdsl_hash_get_entries_number()(p. 86)gdsl_hash_get_longest_list_size()(p. 87)gdsl_hash_modify()(p. 91)4.8.2.8 ushort gdsl_hash_get_longest_list_size (
onstgdsl_hash_t H)Get the number of elements of the longest list entry of a hashtable.Note:Complexity: O( L ), where L = gdsl_hash_get_entries_number(H)Pre
ondition:H must be a valid gdsl_hash_tParameters:H The hashtable to use.Returns:the number of elements of the longest list entry of the hashtable H.See also:gdsl_hash_get_size()(p. 88)gdsl_hash_�ll_fa
tor()gdsl_hash_get_entries_number()(p. 86)gdsl_hash_get_lists_max_size()(p. 87)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



88 gdsl Module Do
umentation4.8.2.9 ulong gdsl_hash_get_size (
onst gdsl_hash_t H)Get the size of a hashtable.Note:Complexity: O( L ), where L = gdsl_hash_get_entries_number(H)Pre
ondition:H must be a valid gdsl_hash_tParameters:H The hashtable to get the size fromReturns:the number of elements of H (noted |H|).See also:gdsl_hash_get_entries_number()(p. 86)gdsl_hash_�ll_fa
tor()gdsl_hash_get_longest_list_size()(p. 87)4.8.2.10 double gdsl_hash_get_�ll_fa
tor (
onst gdsl_hash_t H)Get the �ll fa
tor of a hashtable.Note:Complexity: O( L ), where L = gdsl_hash_get_entries_number(H)Pre
ondition:H must be a valid gdsl_hash_tParameters:H The hashtable to useReturns:The �ll fa
tor of H, 
omputed as |H| / LSee also:gdsl_hash_get_entries_number()(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,
onst 
har ∗ NEW_NAME)Set the name of a hashtable.Change the previous name of the hashtable H to a 
opy of NEW_NAME.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.8 Hashtable manipulation module 89Note:Complexity: O( 1 )Pre
ondition:H must be a valid gdsl_hash_tParameters:H The hashtable to 
hange the nameNEW_NAME The new name of HReturns:the modi�ed hashtable in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_hash_get_name()(p. 86)4.8.2.12 gdsl_element_t gdsl_hash_insert (gdsl_hash_t H, void
∗ VALUE)Insert an element into a hashtable (PUSH).Allo
ate a new element E by 
alling H's ALLOC_F fun
tion on VALUE. Thekey K of the new element E is 
omputed using KEY_F 
alled on E. If the valueof gdsl_hash_get_lists_max_size(H) is not rea
hed, or if it is equal to zero,then the insertion is simple. Otherwise, H is re-organized as follow:� its a
tual gdsl_hash_get_entries_number(H) (say N) is modi�ed as N ∗2 + 1� its a
tual gdsl_hash_get_lists_max_size(H) (say M) is modi�ed as M

∗ 2 The element E is then inserted into H at the entry 
omputed byHASH_F( K ) modulo gdsl_hash_get_entries_number(H). ALLOC_F,KEY_F and HASH_F are the fun
tion pointers passed to gdsl_hash_-allo
()(p. 84).Note:Complexity: O( 1 ) if gdsl_hash_get_lists_max_size(H) is not rea
hed orif it is equal to zeroComplexity: O ( gdsl_hash_modify (H) ) if gdsl_hash_get_lists_max_-size(H) is rea
hed, so H needs to growPre
ondition:H must be a valid gdsl_hash_tParameters:H The hashtable to modifyVALUE The value used to make the new element to insert into HGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



90 gdsl Module Do
umentationReturns:the inserted element E in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_hash_allo
()(p. 84)gdsl_hash_remove()(p. 90)gdsl_hash_delete()(p. 90)gdsl_hash_get_size()(p. 88)gdsl_hash_get_entries_number()(p. 86)gdsl_hash_modify()(p. 91)4.8.2.13 gdsl_element_t gdsl_hash_remove (gdsl_hash_t H,
onst 
har ∗ KEY)Remove an element from a hashtable (POP).Sear
h into the hashtable H for the �rst element E equal to KEY. If E is found,it is removed from H and then returned.Note:Complexity: O( M ), where M is the average size of H's listsPre
ondition:H must be a valid gdsl_hash_tParameters:H The hashtable to modifyKEY The key used to �nd the element to removeReturns:the �rst founded element equal to KEY in H in 
ase is found.NULL in 
ase no element equal to KEY is found in H.See also:gdsl_hash_insert()(p. 89)gdsl_hash_sear
h()(p. 92)gdsl_hash_delete()(p. 90)4.8.2.14 gdsl_hash_t gdsl_hash_delete (gdsl_hash_t H, 
onst
har ∗ KEY)Delete an element from a hashtable.Remove from he hashtable H the �rst founded element E equal to KEY. If E isfound, it is removed from H and E is deallo
ated using H's FREE_F fun
tionpassed to gdsl_hash_allo
()(p. 84), then H is returned.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.8 Hashtable manipulation module 91Note:Complexity: O( M ), where M is the average size of H's listsPre
ondition:H must be a valid gdsl_hash_tParameters:H The hashtable to modifyKEY The key used to �nd the element to removeReturns:the modi�ed hashtable after removal of E if E was found.NULL if no element equal to KEY was found.See also:gdsl_hash_insert()(p. 89)gdsl_hash_sear
h()(p. 92)gdsl_hash_remove()(p. 90)4.8.2.15 gdsl_hash_t gdsl_hash_modify (gdsl_hash_tH, ushort NEW_ENTRIES_NB, ushortNEW_LISTS_MAX_SIZE)In
rease the dimensions of a hashtable.The hashtable H is re-organized to have NEW_ENTRIES_NB lists entries.Ea
h entry is limited to NEW_LISTS_MAX_SIZE elements. After a 
all tothis fun
tion, all insertions into H will make H automati
ally growing if needed.The grow is needed ea
h time an insertion makes an entry list to rea
h NEW_-LISTS_MAX_SIZE elements. In this 
ase, H will be reorganized automati
allyby gdsl_hash_insert()(p. 89).Note:Complexity: O( |H| )Pre
ondition:H must be a valid gdsl_hash_t & NEW_ENTRIES_NB > gdsl_hash_-get_entries_number(H) & NEW_LISTS_MAX_SIZE > gdsl_hash_-get_lists_max_size(H)Parameters:H The hashtable to modifyNEW_ENTRIES_NBNEW_LISTS_MAX_SIZEReturns:the modi�ed hashtable H in 
ase of su

essNULL in 
ase of failure, or in 
ase NEW_ENTRIES_NB <= gdsl_hash_-get_entries_number(H) or in 
ase NEW_LISTS_MAX_SIZE <= gdsl_-hash_get_lists_max_size(H) in these 
ases, H is not modi�edGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



92 gdsl Module Do
umentationSee also:gdsl_hash_insert()(p. 89)gdsl_hash_get_entries_number()(p. 86)gdsl_hash_get_�ll_fa
tor()(p. 88)gdsl_hash_get_longest_list_size()(p. 87)gdsl_hash_get_lists_max_size()(p. 87)4.8.2.16 gdsl_element_t gdsl_hash_sear
h (
onst gdsl_hash_tH, 
onst 
har ∗ KEY)Sear
h for a parti
ular element into a hashtable (GET).Sear
h the �rst element E equal to KEY in the hashtable H.Note:Complexity: O( M ), where M is the average size of H's listsPre
ondition:H must be a valid gdsl_hash_tParameters:H The hashtable to sear
h the element inKEY The key to 
ompare H's elements withReturns:the founded element E if it was found.NULL in 
ase the sear
hed element E was not found.See also:gdsl_hash_insert()(p. 89)gdsl_hash_remove()(p. 90)gdsl_hash_delete()(p. 90)4.8.2.17 gdsl_element_t gdsl_hash_map (
onst gdsl_hash_t H,gdsl_map_fun
_t MAP_F, void ∗ USER_DATA)Parse a hashtable.Parse all elements of the hashtable H. The MAP_F fun
tion is 
alled on ea
hH's element with USER_DATA argument. If MAP_F returns GDSL_MAP_-STOP then gdsl_hash_map()(p. 92) stops and returns its last examinatedelement.Note:Complexity: O( |H| )Pre
ondition:H must be a valid gdsl_hash_t & MAP_F != NULLGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.8 Hashtable manipulation module 93Parameters:H The hashtable to mapMAP_F The map fun
tion.USER_DATA User's datas passed to MAP_FReturns:the �rst element for whi
h MAP_F returns GDSL_MAP_STOP.NULL when the parsing is done.4.8.2.18 void gdsl_hash_write (
onst gdsl_hash_t H,gdsl_write_fun
_t WRITE_F, FILE ∗ OUTPUT_FILE,void ∗ USER_DATA)Write all the elements of a hashtable to a �le.Write the elements of the hashtable H to OUTPUT_FILE, using WRITE_Ffun
tion. Additionnal USER_DATA argument 
ould be passed to WRITE_F.Note:Complexity: O( |H| )Pre
ondition:Hmust be a valid gdsl_hash_t & OUTPUT_FILE != NULL &WRITE_F!= NULLParameters:H The hashtable to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write H's elements.USER_DATA User's datas passed to WRITE_F.See also:gdsl_hash_write_xml()(p. 93)gdsl_hash_dump()(p. 94)4.8.2.19 void gdsl_hash_write_xml (
onst gdsl_hash_t H,gdsl_write_fun
_t WRITE_F, FILE ∗ OUTPUT_FILE,void ∗ USER_DATA)Write the 
ontent of a hashtable to a �le into XML.Write the elements of the hashtable H to OUTPUT_FILE, into XML lan-guage. If WRITE_F != NULL, then uses WRITE_F to write H's elementsto OUTPUT_FILE. Additionnal USER_DATA argument 
ould be passed toWRITE_F.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



94 gdsl Module Do
umentationNote:Complexity: O( |H| )Pre
ondition:H must be a valid gdsl_hash_t & OUTPUT_FILE != NULLParameters:H The hashtable to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write H's elements.USER_DATA User's datas passed to WRITE_F.See also:gdsl_hash_write()(p. 93)gdsl_hash_dump()(p. 94)4.8.2.20 void gdsl_hash_dump (
onst gdsl_hash_t H,gdsl_write_fun
_t WRITE_F, FILE ∗ OUTPUT_FILE,void ∗ USER_DATA)Dump the internal stru
ture of a hashtable to a �le.Dump the stru
ture of the hashtable H to OUTPUT_FILE. If WRITE_F !=NULL, then uses WRITE_F to write H's elements to OUTPUT_FILE. Addi-tionnal USER_DATA argument 
ould be passed to WRITE_F.Note:Complexity: O( |H| )Pre
ondition:H must be a valid gdsl_hash_t & OUTPUT_FILE != NULLParameters:H The hashtable to writeWRITE_F The write fun
tionOUTPUT_FILE The �le where to write H's elementsUSER_DATA User's datas passed to WRITE_FSee also:gdsl_hash_write()(p. 93)gdsl_hash_write_xml()(p. 93)
Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.9 Heap manipulation module 954.9 Heap manipulation moduleTypedefs� typedef heap ∗ gdsl_heap_tGDSL heap type.Fun
tions� gdsl_heap_t gdsl_heap_allo
 (
onst 
har ∗NAME, gdsl_allo
_-fun
_t ALLOC_F, gdsl_free_fun
_t FREE_F, gdsl_
ompare_-fun
_t COMP_F)Create a new heap.� void gdsl_heap_free (gdsl_heap_t H)Destroy a heap.� void gdsl_heap_�ush (gdsl_heap_t H)Flush a heap.� 
onst 
har ∗ gdsl_heap_get_name (
onst gdsl_heap_t H)Get the name of a heap.� ulong gdsl_heap_get_size (
onst gdsl_heap_t H)Get the size of a heap.� gdsl_element_t gdsl_heap_get_top (
onst gdsl_heap_t H)Get the top of a heap.� bool gdsl_heap_is_empty (
onst gdsl_heap_t H)Che
k if a heap is empty.� gdsl_heap_t gdsl_heap_set_name (gdsl_heap_t H, 
onst 
har
∗NEW_NAME)Set the name of a heap.� gdsl_element_t gdsl_heap_set_top (gdsl_heap_t H, void
∗VALUE)Substitute the top element of a heap by a lesser one.� gdsl_element_t gdsl_heap_insert (gdsl_heap_t H, void
∗VALUE)Insert an element into a heap (PUSH).� gdsl_element_t gdsl_heap_remove_top (gdsl_heap_t H)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



96 gdsl Module Do
umentationRemove the top element from a heap (POP).� gdsl_heap_t gdsl_heap_delete_top (gdsl_heap_t H)Delete the top element from a heap.� gdsl_element_t gdsl_heap_map_forward (
onst gdsl_heap_tH, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a heap.� void gdsl_heap_write (
onst gdsl_heap_t H, gdsl_write_fun
_tWRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write all the elements of a heap to a �le.� void gdsl_heap_write_xml (
onst gdsl_heap_t H, gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write the 
ontent of a heap to a �le into XML.� void gdsl_heap_dump (
onst gdsl_heap_t H, gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Dump the internal stru
ture of a heap to a �le.4.9.1 Typedef Do
umentation4.9.1.1 typedef stru
t heap∗ gdsl_heap_tGDSL heap type.This type is voluntary opaque. Variables of this kind 
ould'nt be dire
tly used,but by the fun
tions of this module.De�nition at line 54 of �le gdsl_heap.h.4.9.2 Fun
tion Do
umentation4.9.2.1 gdsl_heap_t gdsl_heap_allo
 (
onst 
har ∗ NAME,gdsl_allo
_fun
_t ALLOC_F, gdsl_free_fun
_tFREE_F, gdsl_
ompare_fun
_t COMP_F)Create a new heap.Allo
ate a new heap data stru
ture whi
h name is set to a 
opy of NAME.The fun
tion pointers ALLOC_F, FREE_F and COMP_F 
ould be used torespe
tively, allo
, free and 
ompares elements in the heap. These pointers 
ouldbe set to NULL to use the default ones:� the default ALLOC_F simply returns its argument� the default FREE_F does nothingGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.9 Heap manipulation module 97� the default COMP_F always returns 0Note:Complexity: O( 1 )Pre
ondition:nothingParameters:NAME The name of the new heap to 
reateALLOC_F Fun
tion to allo
 element when inserting it in the heapFREE_F Fun
tion to free element when removing it from the heapCOMP_F Fun
tion to 
ompare elements into the heapReturns:the newly allo
ated heap in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_heap_free()(p. 97)gdsl_heap_�ush()(p. 98)4.9.2.2 void gdsl_heap_free (gdsl_heap_t H)Destroy a heap.Deallo
ate all the elements of the heap H by 
alling H's FREE_F fun
tionpassed to gdsl_heap_allo
()(p. 96). The name of H is deallo
ated and H isdeallo
ated itself too.Note:Complexity: O( |H| )Pre
ondition:H must be a valid gdsl_heap_tParameters:H The heap to destroySee also:gdsl_heap_allo
()(p. 96)gdsl_heap_�ush()(p. 98)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



98 gdsl Module Do
umentation4.9.2.3 void gdsl_heap_�ush (gdsl_heap_t H)Flush a heap.Deallo
ate all the elements of the heap H by 
alling H's FREE_F fun
tionpassed to gdsl_heap_allo
()(p. 96). H is not deallo
ated itself and H's nameis not modi�ed.Note:Complexity: O( |H| )Pre
ondition:H must be a valid gdsl_heap_tParameters:H The heap to �ushSee also:gdsl_heap_allo
()(p. 96)gdsl_heap_free()(p. 97)4.9.2.4 
onst 
har∗ gdsl_heap_get_name (
onst gdsl_heap_t H)Get the name of a heap.Note:Complexity: O( 1 )Pre
ondition:H must be a valid gdsl_heap_tPost
ondition:The returned string MUST NOT be freed.Parameters:H The heap to get the name fromReturns:the name of the heap H.See also:gdsl_heap_set_name()(p. 100)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.9 Heap manipulation module 994.9.2.5 ulong gdsl_heap_get_size (
onst gdsl_heap_t H)Get the size of a heap.Note:Complexity: O( 1 )Pre
ondition:H must be a valid gdsl_heap_tParameters:H The heap to get the size fromReturns:the number of elements of H (noted |H|).4.9.2.6 gdsl_element_t gdsl_heap_get_top (
onst gdsl_heap_tH)Get the top of a heap.Note:Complexity: O( 1 )Pre
ondition:H must be a valid gdsl_heap_tParameters:H The heap to get the top fromReturns:the element 
ontained at the top position of the heap H if H is not empty.The returned element is not removed from H.NULL if the heap H is empty.See also:gdsl_heap_set_top()(p. 100)4.9.2.7 bool gdsl_heap_is_empty (
onst gdsl_heap_t H)Che
k if a heap is empty.Note:Complexity: O( 1 )Pre
ondition:H must be a valid gdsl_heap_tGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



100 gdsl Module Do
umentationParameters:H The heap to 
he
kReturns:TRUE if the heap H is empty.FALSE if the heap H is not empty.4.9.2.8 gdsl_heap_t gdsl_heap_set_name (gdsl_heap_t H, 
onst
har ∗ NEW_NAME)Set the name of a heap.Change the previous name of the heap H to a 
opy of NEW_NAME.Note:Complexity: O( 1 )Pre
ondition:H must be a valid gdsl_heap_tParameters:H The heap to 
hange the nameNEW_NAME The new name of HReturns:the modi�ed heap in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_heap_get_name()(p. 98)4.9.2.9 gdsl_element_t gdsl_heap_set_top (gdsl_heap_t H, void
∗ VALUE)Substitute the top element of a heap by a lesser one.Try to repla
e the top element of a heap by a lesser one.Note:Complexity: O( log ( |H| ) )Pre
ondition:H must be a valid gdsl_heap_tParameters:H The heap to substitute the top elementVALUE the value to substitute to the topGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.9 Heap manipulation module 101Returns:The old top element value in 
ase VALUE is lesser than all other H elements.NULL in 
ase of VALUE is greather or equal to all other H elements.See also:gdsl_heap_get_top()(p. 99)4.9.2.10 gdsl_element_t gdsl_heap_insert (gdsl_heap_t H, void
∗ VALUE)Insert an element into a heap (PUSH).Allo
ate a new element E by 
alling H's ALLOC_F fun
tion on VALUE. Theelement E is then inserted into H at the good position to ensure H is always aheap.Note:Complexity: O( log ( |H| ) )Pre
ondition:H must be a valid gdsl_heap_tParameters:H The heap to modifyVALUE The value used to make the new element to insert into HReturns:the inserted element E in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_heap_allo
()(p. 96)gdsl_heap_remove()gdsl_heap_delete()gdsl_heap_get_size()(p. 99)4.9.2.11 gdsl_element_t gdsl_heap_remove_top (gdsl_heap_tH)Remove the top element from a heap (POP).Remove the top element from the heap H. The element is removed from H andis also returned.Note:Complexity: O( log ( |H| ) )Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



102 gdsl Module Do
umentationPre
ondition:H must be a valid gdsl_heap_tParameters:H The heap to modifyReturns:the removed top element.NULL if the heap is empty.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 element from a heap.Remove the top element from the heap H. The element is removed from Hand is also deallo
ated using H's FREE_F fun
tion passed to gdsl_heap_-allo
()(p. 96), then H is returned.Note:Complexity: O( log ( |H| ) )Pre
ondition:H must be a valid gdsl_heap_tParameters:H The heap to modifyReturns:the modi�ed heap after removal of top element.NULL if heap is empty.See also:gdsl_heap_insert()(p. 101)gdsl_heap_remove_top()(p. 101)4.9.2.13 gdsl_element_t gdsl_heap_map_forward (
onstgdsl_heap_t H, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a heap.Parse all elements of the heap H. The MAP_F fun
tion is 
alled on ea
h H's el-ement with USER_DATA argument. If MAP_F returns GDSL_MAP_STOPthen gdsl_heap_map() stops and returns its last examinated element.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.9 Heap manipulation module 103Note:Complexity: O( |H| )Pre
ondition:H must be a valid gdsl_heap_t & MAP_F != NULLParameters:H The heap to mapMAP_F The map fun
tion.USER_DATA User's datas passed to MAP_FReturns:the �rst element for whi
h MAP_F returns GDSL_MAP_STOP.NULL when the parsing is done.4.9.2.14 void gdsl_heap_write (
onst gdsl_heap_t H,gdsl_write_fun
_t WRITE_F, FILE ∗ OUTPUT_FILE,void ∗ USER_DATA)Write all the elements of a heap to a �le.Write the elements of the heap H to OUTPUT_FILE, using WRITE_F fun
-tion. Additionnal USER_DATA argument 
ould be passed to WRITE_F.Note:Complexity: O( |H| )Pre
ondition:Hmust be a valid gdsl_heap_t & OUTPUT_FILE != NULL &WRITE_F!= NULLParameters:H The heap to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write H's elements.USER_DATA User's datas passed to WRITE_F.See also:gdsl_heap_write_xml()(p. 103)gdsl_heap_dump()(p. 104)4.9.2.15 void gdsl_heap_write_xml (
onst gdsl_heap_t H,gdsl_write_fun
_t WRITE_F, FILE ∗ OUTPUT_FILE,void ∗ USER_DATA)Write the 
ontent of a heap to a �le into XML.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



104 gdsl Module Do
umentationWrite the elements of the heap H to OUTPUT_FILE, into XML language.If WRITE_F != NULL, then uses WRITE_F to write H's elements toOUTPUT_FILE. Additionnal USER_DATA argument 
ould be passed toWRITE_F.Note:Complexity: O( |H| )Pre
ondition:H must be a valid gdsl_heap_t & OUTPUT_FILE != NULLParameters:H The heap to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write H's elements.USER_DATA User's datas passed to WRITE_F.See also:gdsl_heap_write()(p. 103)gdsl_heap_dump()(p. 104)4.9.2.16 void gdsl_heap_dump (
onst gdsl_heap_t H,gdsl_write_fun
_t WRITE_F, FILE ∗ OUTPUT_FILE,void ∗ USER_DATA)Dump the internal stru
ture of a heap to a �le.Dump the stru
ture of the heap H to OUTPUT_FILE. If WRITE_F != NULL,then uses WRITE_F to write H's elements to OUTPUT_FILE. AdditionnalUSER_DATA argument 
ould be passed to WRITE_F.Note:Complexity: O( |H| )Pre
ondition:H must be a valid gdsl_heap_t & OUTPUT_FILE != NULLParameters:H The heap to writeWRITE_F The write fun
tionOUTPUT_FILE The �le where to write H's elementsUSER_DATA User's datas passed to WRITE_FSee also:gdsl_heap_write()(p. 103)gdsl_heap_write_xml()(p. 103)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.10 Doubly-linked list manipulation module 1054.10 Doubly-linked list manipulation moduleTypedefs� typedef _gdsl_list ∗ gdsl_list_tGDSL doubly-linked list type.� typedef _gdsl_list_
ursor ∗ gdsl_list_
ursor_tGDSL doubly-linked list 
ursor type.Fun
tions� gdsl_list_t gdsl_list_allo
 (
onst 
har ∗NAME, gdsl_allo
_-fun
_t ALLOC_F, gdsl_free_fun
_t FREE_F)Create a new list.� void gdsl_list_free (gdsl_list_t L)Destroy a list.� void gdsl_list_�ush (gdsl_list_t L)Flush a list.� 
onst 
har ∗ gdsl_list_get_name (
onst gdsl_list_t L)Get the name of a list.� ulong gdsl_list_get_size (
onst gdsl_list_t L)Get the size of a list.� bool gdsl_list_is_empty (
onst gdsl_list_t L)Che
k if a list is empty.� gdsl_element_t gdsl_list_get_head (
onst gdsl_list_t L)Get the head of a list.� gdsl_element_t gdsl_list_get_tail (
onst gdsl_list_t L)Get the tail of a list.� gdsl_list_t gdsl_list_set_name (gdsl_list_t L, 
onst 
har
∗NEW_NAME)Set the name of a list.� gdsl_element_t gdsl_list_insert_head (gdsl_list_t L, void
∗VALUE)Insert an element at the head of a list.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



106 gdsl Module Do
umentation� gdsl_element_t gdsl_list_insert_tail (gdsl_list_t L, void
∗VALUE)Insert an element at the tail of a list.� gdsl_element_t gdsl_list_remove_head (gdsl_list_t L)Remove the head of a list.� gdsl_element_t gdsl_list_remove_tail (gdsl_list_t L)Remove the tail of a list.� gdsl_element_t gdsl_list_remove (gdsl_list_t L, gdsl_-
ompare_fun
_t COMP_F, 
onst void ∗VALUE)Remove a parti
ular element from a list.� gdsl_list_t gdsl_list_delete_head (gdsl_list_t L)Delete the head of a list.� gdsl_list_t gdsl_list_delete_tail (gdsl_list_t L)Delete the tail of a list.� gdsl_list_t gdsl_list_delete (gdsl_list_t L, gdsl_
ompare_-fun
_t COMP_F, 
onst void ∗VALUE)Delete a parti
ular element from a list.� gdsl_element_t gdsl_list_sear
h (
onst gdsl_list_t L, gdsl_-
ompare_fun
_t COMP_F, 
onst void ∗VALUE)Sear
h for a parti
ular element into a list.� gdsl_element_t gdsl_list_sear
h_by_position (
onst gdsl_-list_t L, ulong POS)Sear
h for an element by its position in a list.� gdsl_element_t gdsl_list_sear
h_max (
onst gdsl_list_t L,gdsl_
ompare_fun
_t COMP_F)Sear
h for the greatest element of a list.� gdsl_element_t gdsl_list_sear
h_min (
onst gdsl_list_t L,gdsl_
ompare_fun
_t COMP_F)Sear
h for the lowest element of a list.� gdsl_list_t gdsl_list_sort (gdsl_list_t L, gdsl_
ompare_-fun
_t COMP_F)Sort a list.� gdsl_element_t gdsl_list_map_forward (
onst gdsl_list_t L,gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a list from head to tail.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.10 Doubly-linked list manipulation module 107� gdsl_element_t gdsl_list_map_ba
kward (
onst gdsl_list_t L,gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a list from tail to head.� void gdsl_list_write (
onst gdsl_list_t L, gdsl_write_fun
_tWRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write all the elements of a list to a �le.� void gdsl_list_write_xml (
onst gdsl_list_t L, gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write the 
ontent of a list to a �le into XML.� void gdsl_list_dump (
onst gdsl_list_t L, gdsl_write_fun
_tWRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Dump the internal stru
ture of a list to a �le.� gdsl_list_
ursor_t gdsl_list_
ursor_allo
 (
onst gdsl_list_tL) Create a new list 
ursor.� void gdsl_list_
ursor_free (gdsl_list_
ursor_t C)Destroy a list 
ursor.� void gdsl_list_
ursor_move_to_head (gdsl_list_
ursor_t C)Put a 
ursor on the head of its list.� void gdsl_list_
ursor_move_to_tail (gdsl_list_
ursor_t C)Put a 
ursor on the tail of its list.� gdsl_element_t gdsl_list_
ursor_move_to_value (gdsl_list_-
ursor_t C, gdsl_
ompare_fun
_t COMP_F, void ∗VALUE)Pla
e a 
ursor on a parti
ular element.� gdsl_element_t gdsl_list_
ursor_move_to_position (gdsl_-list_
ursor_t C, ulong POS)Pla
e a 
ursor on a element given by its position.� void gdsl_list_
ursor_step_forward (gdsl_list_
ursor_t C)Move a 
ursor one step forward of its list.� void gdsl_list_
ursor_step_ba
kward (gdsl_list_
ursor_t C)Move a 
ursor one step ba
kward of its list.� bool gdsl_list_
ursor_is_on_head (
onst gdsl_list_
ursor_tC) Che
k if a 
ursor is on the head of its list.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



108 gdsl Module Do
umentation� bool gdsl_list_
ursor_is_on_tail (
onst gdsl_list_
ursor_tC) Che
k if a 
ursor is on the tail of its list.� bool gdsl_list_
ursor_has_su

 (
onst gdsl_list_
ursor_t C)Che
k if a 
ursor has a su

essor.� bool gdsl_list_
ursor_has_pred (
onst gdsl_list_
ursor_t C)Che
k if a 
ursor has a prede
essor.� void gdsl_list_
ursor_set_
ontent (gdsl_list_
ursor_t C,gdsl_element_t E)Set the 
ontent of the 
ursor.� gdsl_element_t gdsl_list_
ursor_get_
ontent (
onst gdsl_-list_
ursor_t C)Get the 
ontent of a 
ursor.� gdsl_element_t gdsl_list_
ursor_insert_after (gdsl_list_-
ursor_t C, void ∗VALUE)Insert a new element after a 
ursor.� gdsl_element_t gdsl_list_
ursor_insert_before (gdsl_list_-
ursor_t C, void ∗VALUE)Insert a new element before a 
ursor.� gdsl_element_t gdsl_list_
ursor_remove (gdsl_list_
ursor_tC) Remove
 the element under a 
ursor.� gdsl_element_t gdsl_list_
ursor_remove_after (gdsl_list_-
ursor_t C)Remove
 the element after a 
ursor.� gdsl_element_t gdsl_list_
ursor_remove_before (gdsl_list_-
ursor_t C)Remove the element before a 
ursor.� gdsl_list_
ursor_t gdsl_list_
ursor_delete (gdsl_list_-
ursor_t C)Delete the element under a 
ursor.� gdsl_list_
ursor_t gdsl_list_
ursor_delete_after (gdsl_list_-
ursor_t C)Delete the element after a 
ursor.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.10 Doubly-linked list manipulation module 109� gdsl_list_
ursor_t gdsl_list_
ursor_delete_before (gdsl_-list_
ursor_t C)Delete the element before the 
ursor of a list.4.10.1 Typedef Do
umentation4.10.1.1 typedef stru
t _gdsl_list∗ gdsl_list_tGDSL doubly-linked list type.This type is voluntary opaque. Variables of this kind 
ould'nt be dire
tly used,but by the fun
tions of this module.De�nition at line 51 of �le gdsl_list.h.4.10.1.2 typedef stru
t _gdsl_list_
ursor∗ gdsl_list_
ursor_tGDSL doubly-linked list 
ursor type.This type is voluntary opaque. Variables of this kind 
ould'nt be dire
tly used,but by the fun
tions of this module.De�nition at line 59 of �le gdsl_list.h.4.10.2 Fun
tion Do
umentation4.10.2.1 gdsl_list_t gdsl_list_allo
 (
onst 
har ∗ NAME,gdsl_allo
_fun
_t ALLOC_F, gdsl_free_fun
_tFREE_F)Create a new list.Allo
ate a new list data stru
ture whi
h name is set to a 
opy of NAME. Thefun
tion pointers ALLOC_F and FREE_F 
ould be used to respe
tively, allo
and free elements in the list. These pointers 
ould be set to NULL to use thedefault ones:� the default ALLOC_F simply returns its argument� the default FREE_F does nothingNote:Complexity: O( 1 )Pre
ondition:nothingParameters:NAME The name of the new list to 
reateGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



110 gdsl Module Do
umentationALLOC_F Fun
tion to allo
 element when inserting it in the listFREE_F Fun
tion to free element when removing it from the listReturns:the newly allo
ated list in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_list_free()(p. 110)gdsl_list_�ush()(p. 110)4.10.2.2 void gdsl_list_free (gdsl_list_t L)Destroy a list.Flush and destroy the list L. All the elements of L are freed using L's FREE_Ffun
tion passed to gdsl_list_allo
()(p. 109).Note:Complexity: O( |L| )Pre
ondition:L must be a valid gdsl_list_tParameters:L The list to destroySee also:gdsl_list_allo
()(p. 109)gdsl_list_�ush()(p. 110)4.10.2.3 void gdsl_list_�ush (gdsl_list_t L)Flush a list.Destroy all the elements of the list L by 
alling L's FREE_F fun
tion passedto gdsl_list_allo
()(p. 109). L is not deallo
ated itself and L's name is notmodi�ed.Note:Complexity: O( |L| )Pre
ondition:L must be a valid gdsl_list_tParameters:L The list to �ushSee also:gdsl_list_allo
()(p. 109)gdsl_list_free()(p. 110)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.10 Doubly-linked list manipulation module 1114.10.2.4 
onst 
har∗ gdsl_list_get_name (
onst gdsl_list_t L)Get the name of a list.Note:Complexity: O( 1 )Pre
ondition:L must be a valid gdsl_list_tPost
ondition:The returned string MUST NOT be freed.Parameters:L The list to get the name fromReturns:the name of the list L.See also:gdsl_list_set_name()(p. 113)4.10.2.5 ulong gdsl_list_get_size (
onst gdsl_list_t L)Get the size of a list.Note:Complexity: O( 1 )Pre
ondition:L must be a valid gdsl_list_tParameters:L The list to get the size fromReturns:the number of elements of the list L (noted |L|).4.10.2.6 bool gdsl_list_is_empty (
onst gdsl_list_t L)Che
k if a list is empty.Note:Complexity: O( 1 )Pre
ondition:L must be a valid gdsl_list_tGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



112 gdsl Module Do
umentationParameters:L The list to 
he
kReturns:TRUE if the list L is empty.FALSE if the list L is not empty.4.10.2.7 gdsl_element_t gdsl_list_get_head (
onst gdsl_list_tL)Get the head of a list.Note:Complexity: O( 1 )Pre
ondition:L must be a valid gdsl_list_tParameters:L The list to get the head fromReturns:the element at L's head position if L is not empty. The returned elementis not removed from L.NULL if the list L is empty.See also:gdsl_list_get_tail()(p. 112)4.10.2.8 gdsl_element_t gdsl_list_get_tail (
onst gdsl_list_t L)Get the tail of a list.Note:Complexity: O( 1 )Pre
ondition:L must be a valid gdsl_list_tParameters:L The list to get the tail fromReturns:the element at L's tail position if L is not empty. The returned element isnot removed from L.NULL if L is empty.See also:gdsl_list_get_head()(p. 112)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.10 Doubly-linked list manipulation module 1134.10.2.9 gdsl_list_t gdsl_list_set_name (gdsl_list_t L, 
onst
har ∗ NEW_NAME)Set the name of a list.Changes the previous name of the list L to a 
opy of NEW_NAME.Note:Complexity: O( 1 )Pre
ondition:L must be a valid gdsl_list_tParameters:L The list to 
hange the nameNEW_NAME The new name of LReturns:the modi�ed list in 
ase of su

ess.NULL in 
ase of failure.See also:gdsl_list_get_name()(p. 111)4.10.2.10 gdsl_element_t gdsl_list_insert_head (gdsl_list_t L,void ∗ VALUE)Insert an element at the head of a list.Allo
ate a new element E by 
alling L's ALLOC_F fun
tion on VALUE.ALLOC_F is the fun
tion pointer passed to gdsl_list_allo
()(p. 109). Thenew element E is then inserted at the header position of the list L.Note:Complexity: O( 1 )Pre
ondition:L must be a valid gdsl_list_tParameters:L The list to insert intoVALUE The value used to make the new element to insert into LReturns:the inserted element E in 
ase of su

ess.NULL in 
ase of failure.See also:gdsl_list_insert_tail()(p. 114)gdsl_list_remove_head()(p. 114)gdsl_list_remove_tail()(p. 115)gdsl_list_remove()(p. 115)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



114 gdsl Module Do
umentation4.10.2.11 gdsl_element_t gdsl_list_insert_tail (gdsl_list_t L,void ∗ VALUE)Insert an element at the tail of a list.Allo
ate a new element E by 
alling L's ALLOC_F fun
tion on VALUE.ALLOC_F is the fun
tion pointer passed to gdsl_list_allo
()(p. 109). Thenew element E is then inserted at the footer position of the list L.Note:Complexity: O( 1 )Pre
ondition:L must be a valid gdsl_list_tParameters:L The list to insert intoVALUE The value used to make the new element to insert into LReturns:the inserted element E in 
ase of su

ess.NULL in 
ase of failure.See also:gdsl_list_insert_head()(p. 113)gdsl_list_remove_head()(p. 114)gdsl_list_remove_tail()(p. 115)gdsl_list_remove()(p. 115)4.10.2.12 gdsl_element_t gdsl_list_remove_head (gdsl_list_t L)Remove the head of a list.Remove the element at the head of the list L.Note:Complexity: O( 1 )Pre
ondition:L must be a valid gdsl_list_tParameters:L The list to remove the head fromReturns:the removed element in 
ase of su

ess.NULL in 
ase of L is empty.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.10 Doubly-linked list manipulation module 115See also:gdsl_list_insert_head()(p. 113)gdsl_list_insert_tail()(p. 114)gdsl_list_remove_tail()(p. 115)gdsl_list_remove()(p. 115)4.10.2.13 gdsl_element_t gdsl_list_remove_tail (gdsl_list_t L)Remove the tail of a list.Remove the element at the tail of the list L.Note:Complexity: O( 1 )Pre
ondition:L must be a valid gdsl_list_tParameters:L The list to remove the tail fromReturns:the removed element in 
ase of su

ess.NULL in 
ase of L is empty.See also:gdsl_list_insert_head()(p. 113)gdsl_list_insert_tail()(p. 114)gdsl_list_remove_head()(p. 114)gdsl_list_remove()(p. 115)4.10.2.14 gdsl_element_t gdsl_list_remove (gdsl_list_t L,gdsl_
ompare_fun
_t COMP_F, 
onst void ∗ VALUE)Remove a parti
ular element from a list.Sear
h into the list L for the �rst element E equal to VALUE by using COMP_F.If E is found, it is removed from L and then returned.Note:Complexity: O( |L| / 2 )Pre
ondition:L must be a valid gdsl_list_t & COMP_F != NULLParameters:L The list to remove the element fromGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



116 gdsl Module Do
umentationCOMP_F The 
omparison fun
tion used to �nd the element to removeVALUE The value used to 
ompare the element to remove withReturns:the founded element E if it was found.NULL in 
ase the sear
hed element E was not found.See also:gdsl_list_insert_head()(p. 113)gdsl_list_insert_tail()(p. 114)gdsl_list_remove_head()(p. 114)gdsl_list_remove_tail()(p. 115)4.10.2.15 gdsl_list_t gdsl_list_delete_head (gdsl_list_t L)Delete the head of a list.Remove the header element from the list L and deallo
ates it using the FREE_Ffun
tion passed to gdsl_list_allo
()(p. 109).Note:Complexity: O( 1 )Pre
ondition:L must be a valid gdsl_list_tParameters:L The list to destroy the head fromReturns:the modi�ed list L in 
ase of su

ess.NULL if L is empty.See also:gdsl_list_allo
()(p. 109)gdsl_list_destroy_tail()gdsl_list_destroy()4.10.2.16 gdsl_list_t gdsl_list_delete_tail (gdsl_list_t L)Delete the tail of a list.Remove the footer element from the list L and deallo
ates it using the FREE_Ffun
tion passed to gdsl_list_allo
()(p. 109).Note:Complexity: O( 1 )Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.10 Doubly-linked list manipulation module 117Pre
ondition:L must be a valid gdsl_list_tParameters:L The list to destroy the tail fromReturns:the modi�ed list L in 
ase of su

ess.NULL if L is empty.See also:gdsl_list_allo
()(p. 109)gdsl_list_destroy_head()gdsl_list_destroy()4.10.2.17 gdsl_list_t gdsl_list_delete (gdsl_list_t L,gdsl_
ompare_fun
_t COMP_F, 
onst void ∗ VALUE)Delete a parti
ular element from a list.Sear
h into the list L for the �rst element E equal to VALUE by using COMP_F.If E is found, it is removed from L and deallo
ated using the FREE_F fun
tionpassed to gdsl_list_allo
()(p. 109).Note:Complexity: O( |L| / 2 )Pre
ondition:L must be a valid gdsl_list_t & COMP_F != NULLParameters:L The list to destroy the element fromCOMP_F The 
omparison fun
tion used to �nd the element to destroyVALUE The value used to 
ompare the element to destroy withReturns:the modi�ed list L if the element is found.NULL if the element to destroy is not found.See also:gdsl_list_allo
()(p. 109)gdsl_list_destroy_head()gdsl_list_destroy_tail()Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



118 gdsl Module Do
umentation4.10.2.18 gdsl_element_t gdsl_list_sear
h (
onst gdsl_list_t L,gdsl_
ompare_fun
_t COMP_F, 
onst void ∗ VALUE)Sear
h for a parti
ular element into a list.Sear
h the �rst element E equal to VALUE in the list L, by using COMP_F to
ompare all L's element with.Note:Complexity: O( |L| / 2 )Pre
ondition:L must be a valid gdsl_list_t & COMP_F != NULLParameters:L The list to sear
h the element inCOMP_F The 
omparison fun
tion used to 
ompare L's element withVALUEVALUE The value to 
ompare L's elemenst withReturns:the �rst founded element E in 
ase of su

ess.NULL in 
ase the sear
hed element E was not found.See also:gdsl_list_sear
h_by_position()(p. 118)gdsl_list_sear
h_max()(p. 119)gdsl_list_sear
h_min()(p. 119)4.10.2.19 gdsl_element_t gdsl_list_sear
h_by_position (
onstgdsl_list_t L, ulong POS)Sear
h for an element by its position in a list.Note:Complexity: O( |L| / 2 )Pre
ondition:L must be a valid gdsl_list_t & POS > 0 & POS <= |L|Parameters:L The list to sear
h the element inPOS The position where is the element to sear
hReturns:the element at the POS-th position in the list L.NULL if POS > |L| or POS <= 0.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.10 Doubly-linked list manipulation module 119See also:gdsl_list_sear
h()(p. 118)gdsl_list_sear
h_max()(p. 119)gdsl_list_sear
h_min()(p. 119)4.10.2.20 gdsl_element_t gdsl_list_sear
h_max (
onstgdsl_list_t L, gdsl_
ompare_fun
_t COMP_F)Sear
h for the greatest element of a list.Sear
h the greatest element of the list L, by using COMP_F to 
ompare L'selements with.Note:Complexity: O( |L| )Pre
ondition:L must be a valid gdsl_list_t & COMP_F != NULLParameters:L The list to sear
h the element inCOMP_F The 
omparison fun
tion to use to 
ompare L's element withReturns:the highest element of L, by using COMP_F fun
tion.NULL if L is empty.See also:gdsl_list_sear
h()(p. 118)gdsl_list_sear
h_by_position()(p. 118)gdsl_list_sear
h_min()(p. 119)4.10.2.21 gdsl_element_t gdsl_list_sear
h_min (
onstgdsl_list_t L, gdsl_
ompare_fun
_t COMP_F)Sear
h for the lowest element of a list.Sear
h the lowest element of the list L, by using COMP_F to 
ompare L'selements with.Note:Complexity: O( |L| )Pre
ondition:L must be a valid gdsl_list_t & COMP_F != NULLParameters:L The list to sear
h the element inGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



120 gdsl Module Do
umentationCOMP_F The 
omparison fun
tion to use to 
ompare L's element withReturns:the lowest element of L, by using COMP_F fun
tion.NULL if L is empty.See also:gdsl_list_sear
h()(p. 118)gdsl_list_sear
h_by_position()(p. 118)gdsl_list_sear
h_max()(p. 119)4.10.2.22 gdsl_list_t gdsl_list_sort (gdsl_list_t L,gdsl_
ompare_fun
_t COMP_F)Sort a list.Sort the list L using COMP_F to order L's elements.Note:Complexity: O( |L| ∗ log( |L| ) )Pre
ondition:L must be a valid gdsl_list_t & COMP_F != NULL & L must not 
ontainselements that are equalsParameters:L The list to sortCOMP_F The 
omparison fun
tion used to order L's elementsReturns:the sorted list L.4.10.2.23 gdsl_element_t gdsl_list_map_forward (
onstgdsl_list_t L, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a list from head to tail.Parse all elements of the list L from head to tail. The MAP_F fun
tion is 
alledon ea
h L's element with USER_DATA argument. If MAP_F returns GDSL_-MAP_STOP, then gdsl_list_map_forward()(p. 120) stops and returns itslast examinated element.Note:Complexity: O( |L| )Pre
ondition:L must be a valid gdsl_list_t & MAP_F != NULLGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.10 Doubly-linked list manipulation module 121Parameters:L The list to parseMAP_F The map fun
tion to apply on ea
h L's elementUSER_DATA User's datas passed to MAP_FReturns:the �rst element for whi
h MAP_F returns GDSL_MAP_STOP.NULL when the parsing is done.See also:gdsl_list_map_ba
kward()(p. 121)4.10.2.24 gdsl_element_t gdsl_list_map_ba
kward (
onstgdsl_list_t L, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a list from tail to head.Parse all elements of the list L from tail to head. The MAP_F fun
tion is 
alledon ea
h L's element with USER_DATA argument. If MAP_F returns GDSL_-MAP_STOP then gdsl_list_map_ba
kward()(p. 121) stops and returns itslast examinated element.Note:Complexity: O( |L| )Pre
ondition:L must be a valid gdsl_list_t & MAP_F != NULLParameters:L The list to parseMAP_F The map fun
tion to apply on ea
h L's elementUSER_DATA User's datas passed to MAP_FReturns:the �rst element for whi
h MAP_F returns GDSL_MAP_STOP.NULL when the parsing is done.See also:gdsl_list_map_forward()(p. 120)4.10.2.25 void gdsl_list_write (
onst gdsl_list_t L,gdsl_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Write all the elements of a list to a �le.Write the elements of the list L to OUTPUT_FILE, using WRITE_F fun
tion.Additionnal USER_DATA argument 
ould be passed to WRITE_F.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



122 gdsl Module Do
umentationNote:Complexity: O( |L| )Pre
ondition:L must be a valid gdsl_list_t & OUTPUT_FILE != NULL & WRITE_F!= NULLParameters:L The list to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write L's elements.USER_DATA User's datas passed to WRITE_F.See also:gdsl_list_write_xml()(p. 122)gdsl_list_dump()(p. 123)4.10.2.26 void gdsl_list_write_xml (
onst gdsl_list_tL, gdsl_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Write the 
ontent of a list to a �le into XML.Write the elements of the list L to OUTPUT_FILE, into XML language.If WRITE_F != NULL, then uses WRITE_F to write L's elements toOUTPUT_FILE. Additionnal USER_DATA argument 
ould be passed toWRITE_F.Note:Complexity: O( |L| )Pre
ondition:L must be a valid gdsl_list_t & OUTPUT_FILE != NULLParameters:L The list to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write L's elements.USER_DATA User's datas passed to WRITE_F.See also:gdsl_list_write()(p. 121)gdsl_list_dump()(p. 123)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.10 Doubly-linked list manipulation module 1234.10.2.27 void gdsl_list_dump (
onst gdsl_list_tL, gdsl_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Dump the internal stru
ture of a list to a �le.Dump the stru
ture of the list L to OUTPUT_FILE. If WRITE_F != NULL,then uses WRITE_F to write L's elements to OUTPUT_FILE. AdditionnalUSER_DATA argument 
ould be passed to WRITE_F.Note:Complexity: O( |L| )Pre
ondition:L must be a valid gdsl_list_t & OUTPUT_FILE != NULLParameters:L The list to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write L's elements.USER_DATA 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_
ursor_t gdsl_list_
ursor_allo
 (
onstgdsl_list_t L)Create a new list 
ursor.Note:Complexity: O( 1 )Pre
ondition:L must be a valid gdsl_list_tParameters:L The list on wi
h the 
ursor is positionned.Returns:the newly allo
ated list 
ursor in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_list_
ursor_free()(p. 124)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



124 gdsl Module Do
umentation4.10.2.29 void gdsl_list_
ursor_free (gdsl_list_
ursor_t C)Destroy a list 
ursor.Note:Complexity: O( 1 )Pre
ondition:C must be a valid gdsl_list_
ursor_t.Parameters:C The list 
ursor to destroy.See also:gdsl_list_
ursor_allo
()(p. 123)4.10.2.30 void gdsl_list_
ursor_move_to_head(gdsl_list_
ursor_t C)Put a 
ursor on the head of its list.Put the 
ursor C on the head of C's list. Does nothing if C's list is empty.Note:Complexity: O( 1 )Pre
ondition:C must be a valid gdsl_list_
ursor_tParameters:C The 
ursor to useSee also:gdsl_list_
ursor_move_to_tail()(p. 124)4.10.2.31 void gdsl_list_
ursor_move_to_tail(gdsl_list_
ursor_t C)Put a 
ursor on the tail of its list.Put the 
ursor C on the tail of C's list. Does nothing if C's list is empty.Note:Complexity: O( 1 )Pre
ondition:C must be a valid gdsl_list_
ursor_tGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.10 Doubly-linked list manipulation module 125Parameters:C The 
ursor to useSee also:gdsl_list_
ursor_move_to_head()(p. 124)4.10.2.32 gdsl_element_t gdsl_list_
ursor_move_to_value(gdsl_list_
ursor_t C, gdsl_
ompare_fun
_tCOMP_F, void ∗ VALUE)Pla
e a 
ursor on a parti
ular element.Sear
h a parti
ular element E in the 
ursor's list L by 
omparing all list's ele-ments to VALUE, by using COMP_F. If E is found, C is positionned on it.Note:Complexity: O( |L| / 2 )Pre
ondition:C must be a valid gdsl_list_
ursor_t & COMP_F != NULLParameters:C The 
ursor to put on the element ECOMP_F The 
omparison fun
tion to sear
h for EVALUE The value used to 
ompare list's elements withReturns:the �rst founded element E in 
ase it exists.NULL in 
ase of element E is not found.See also:gdsl_list_
ursor_move_to_position()(p. 125)4.10.2.33 gdsl_element_t gdsl_list_
ursor_move_to_position(gdsl_list_
ursor_t C, ulong POS)Pla
e a 
ursor on a element given by its position.Sear
h for the POS-th element in the 
ursor's list L. In 
ase this element exists,the 
ursor C is positionned on it.Note:Complexity: O( |L| / 2 )Pre
ondition:C must be a valid gdsl_list_
ursor_t & POS > 0 & POS <= |L|Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



126 gdsl Module Do
umentationParameters:C The 
ursor to put on the POS-th elementPOS The position of the element to move onReturns:the element at the POS-th positionNULL if POS <= 0 or POS > |L|See also:gdsl_list_
ursor_move_to_value()(p. 125)4.10.2.34 void gdsl_list_
ursor_step_forward(gdsl_list_
ursor_t C)Move a 
ursor one step forward of its list.Move the 
ursor C one node forward (from head to tail). Does nothing if C isalready on its list's tail.Note:Complexity: O( 1 )Pre
ondition:C must be a valid gdsl_list_
ursor_tParameters:C The 
ursor to useSee also:gdsl_list_
ursor_step_ba
kward()(p. 126)4.10.2.35 void gdsl_list_
ursor_step_ba
kward(gdsl_list_
ursor_t C)Move a 
ursor one step ba
kward of its list.Move the 
ursor C one node ba
kward (from tail to head.) Does nothing if C isalready on its list's head.Note:Complexity: O( 1 )Pre
ondition:C must be a valid gdsl_list_
ursor_tParameters:C The 
ursor to useSee also:gdsl_list_
ursor_step_forward()(p. 126)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.10 Doubly-linked list manipulation module 1274.10.2.36 bool gdsl_list_
ursor_is_on_head (
onstgdsl_list_
ursor_t C)Che
k if a 
ursor is on the head of its list.Note:Complexity: O( 1 )Pre
ondition:C must be a valid gdsl_list_
ursor_tParameters:C The 
ursor to 
he
kReturns:TRUE if C is on its list's head.FALSE if C is not on its lits's head.See also:gdsl_list_
ursor_is_on_tail()(p. 127)4.10.2.37 bool gdsl_list_
ursor_is_on_tail (
onstgdsl_list_
ursor_t C)Che
k if a 
ursor is on the tail of its list.Note:Complexity: O( 1 )Pre
ondition:C must be a valid gdsl_list_
ursor_tParameters:C The 
ursor to 
he
kReturns:TRUE if C is on its lists's tail.FALSE if C is not on its list's tail.See also:gdsl_list_
ursor_is_on_head()(p. 127)4.10.2.38 bool gdsl_list_
ursor_has_su

 (
onstgdsl_list_
ursor_t C)Che
k if a 
ursor has a su

essor.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



128 gdsl Module Do
umentationNote:Complexity: O( 1 )Pre
ondition:C must be a valid gdsl_list_
ursor_tParameters:C The 
ursor to 
he
kReturns:TRUE if there exists an element after the 
ursor C.FALSE if there is no element after the 
ursor C.See also:gdsl_list_
ursor_has_pred()(p. 128)4.10.2.39 bool gdsl_list_
ursor_has_pred (
onstgdsl_list_
ursor_t C)Che
k if a 
ursor has a prede
essor.Note:Complexity: O( 1 )Pre
ondition:C must be a valid gdsl_list_
ursor_tParameters:C The 
ursor to 
he
kReturns:TRUE if there exists an element before the 
ursor C.FALSE if there is no element before the 
ursor C.See also:gdsl_list_
ursor_has_su

()(p. 127)4.10.2.40 void gdsl_list_
ursor_set_
ontent (gdsl_list_
ursor_tC, gdsl_element_t E)Set the 
ontent of the 
ursor.Set C's element to E. The previous element is ∗NOT∗ deallo
ated. If it must bedeallo
ated, gdsl_list_
ursor_get_
ontent()(p. 129) 
ould be used to getit in order to free it before.Note:Complexity: O( 1 )Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.10 Doubly-linked list manipulation module 129Pre
ondition:C must be a valid gdsl_list_
ursor_tParameters:C The 
ursor in whi
h the 
ontent must be modi�ed.E The value used to modify C's 
ontent.See also:gdsl_list_
ursor_get_
ontent()(p. 129)4.10.2.41 gdsl_element_t gdsl_list_
ursor_get_
ontent (
onstgdsl_list_
ursor_t C)Get the 
ontent of a 
ursor.Note:Complexity: O( 1 )Pre
ondition:C must be a valid gdsl_list_
ursor_tParameters:C The 
ursor to get the 
ontent from.Returns:the element 
ontained in the 
ursor C.See also:gdsl_list_
ursor_set_
ontent()(p. 128)4.10.2.42 gdsl_element_t gdsl_list_
ursor_insert_after(gdsl_list_
ursor_t C, void ∗ VALUE)Insert a new element after a 
ursor.A new element is 
reated using ALLOC_F 
alled on VALUE. ALLOC_F isthe pointer passed to gdsl_list_allo
()(p. 109). If the returned value is notNULL, then the new element is pla
ed after the 
ursor C. If C's list is empty,the element is inserted at the head position of C's list.Note:Complexity: O( 1 )Pre
ondition:C must be a valid gdsl_list_
ursor_tParameters:C The 
ursor after whi
h the new element must be insertedGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



130 gdsl Module Do
umentationVALUE The value used to allo
ate the new element to insertReturns:the newly inserted element in 
ase of su

ess.NULL in 
ase of failure.See also:gdsl_list_
ursor_insert_before()(p. 130)gdsl_list_
ursor_remove_after()(p. 131)gdsl_list_
ursor_remove_before()(p. 131)4.10.2.43 gdsl_element_t gdsl_list_
ursor_insert_before(gdsl_list_
ursor_t C, void ∗ VALUE)Insert a new element before a 
ursor.A new element is 
reated using ALLOC_F 
alled on VALUE. ALLOC_F isthe pointer passed to gdsl_list_allo
()(p. 109). If the returned value is notNULL, then the new element is pla
ed before the 
ursor C. If C's list is empty,the element is inserted at the head position of C's list.Note:Complexity: O( 1 )Pre
ondition:C must be a valid gdsl_list_
ursor_tParameters:C The 
ursor before whi
h the new element must be insertedVALUE The value used to allo
ate the new element to insertReturns:the newly inserted element in 
ase of su

ess.NULL in 
ase of failure.See also:gdsl_list_
ursor_insert_after()(p. 129)gdsl_list_
ursor_remove_after()(p. 131)gdsl_list_
ursor_remove_before()(p. 131)4.10.2.44 gdsl_element_t gdsl_list_
ursor_remove(gdsl_list_
ursor_t C)Remove
 the element under a 
ursor.Note:Complexity: O( 1 )Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.10 Doubly-linked list manipulation module 131Pre
ondition:C must be a valid gdsl_list_
ursor_tPost
ondition:After this operation, the 
ursor is positionned on to its su

essor.Parameters:C The 
ursor to remove the 
ontent from.Returns:the removed element if it exists.NULL if there is not element to remove.See also:gdsl_list_
ursor_insert_after()(p. 129)gdsl_list_
ursor_insert_before()(p. 130)gdsl_list_
ursor_remove()(p. 130)gdsl_list_
ursor_remove_before()(p. 131)4.10.2.45 gdsl_element_t gdsl_list_
ursor_remove_after(gdsl_list_
ursor_t C)Remove
 the element after a 
ursor.Note:Complexity: O( 1 )Pre
ondition:C must be a valid gdsl_list_
ursor_tParameters:C The 
ursor to remove the su

essor from.Returns:the removed element if it exists.NULL if there is not element to remove.See also:gdsl_list_
ursor_insert_after()(p. 129)gdsl_list_
ursor_insert_before()(p. 130)gdsl_list_
ursor_remove()(p. 130)gdsl_list_
ursor_remove_before()(p. 131)4.10.2.46 gdsl_element_t gdsl_list_
ursor_remove_before(gdsl_list_
ursor_t C)Remove the element before a 
ursor.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



132 gdsl Module Do
umentationNote:Complexity: O( 1 )Pre
ondition:C must be a valid gdsl_list_
ursor_tParameters:C The 
ursor to remove the prede
essor from.Returns:the removed element if it exists.NULL if there is not element to remove.See also:gdsl_list_
ursor_insert_after()(p. 129)gdsl_list_
ursor_insert_before()(p. 130)gdsl_list_
ursor_remove()(p. 130)gdsl_list_
ursor_remove_after()(p. 131)4.10.2.47 gdsl_list_
ursor_t gdsl_list_
ursor_delete(gdsl_list_
ursor_t C)Delete the element under a 
ursor.Remove the element under the 
ursor C. The removed element is also deallo
atedusing FREE_F passed to gdsl_list_allo
()(p. 109).Complexity: O( 1 )Pre
ondition:C must be a valid gdsl_list_
ursor_tParameters:C The 
ursor to delete the 
ontent.Returns:the 
ursor C if the element was removed.NULL if there is not element to remove.See also:gdsl_list_
ursor_delete_before()(p. 133)gdsl_list_
ursor_delete_after()(p. 132)4.10.2.48 gdsl_list_
ursor_t gdsl_list_
ursor_delete_after(gdsl_list_
ursor_t C)Delete the element after a 
ursor.Remove the element after the 
ursor C. The removed element is also deallo
atedusing FREE_F passed to gdsl_list_allo
()(p. 109).Complexity: O( 1 ) Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.10 Doubly-linked list manipulation module 133Pre
ondition:C must be a valid gdsl_list_
ursor_tParameters:C The 
ursor to delete the su

essor from.Returns:the 
ursor C if the element was removed.NULL if there is not element to remove.See also:gdsl_list_
ursor_delete()(p. 132)gdsl_list_
ursor_delete_before()(p. 133)4.10.2.49 gdsl_list_
ursor_t gdsl_list_
ursor_delete_before(gdsl_list_
ursor_t C)Delete the element before the 
ursor of a list.Remove the element before the 
ursor C. The removed element is also deallo-
ated using FREE_F passed to gdsl_list_allo
()(p. 109).Note:Complexity: O( 1 )Pre
ondition:C must be a valid gdsl_list_
ursor_tParameters:C The 
ursor to delete the prede
essor from.Returns:the 
ursor C if the element was removed.NULL if there is not element to remove.See also:gdsl_list_
ursor_delete()(p. 132)gdsl_list_
ursor_delete_after()(p. 132)
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134 gdsl Module Do
umentation4.11 Various ma
ros moduleDe�nes� #de�ne GDSL_MAX(X, Y) (X>Y?X:Y)Give the greatest number of two numbers.� #de�ne GDSL_MIN(X, Y) (X>Y?Y:X)Give the lowest number of two numbers.4.11.1 De�ne Do
umentation4.11.1.1 #de�ne GDSL_MAX(X, Y) (X>Y?X:Y)Give the greatest number of two numbers.Note:Complexity: O( 1 )Pre
ondition:X & Y must be basi
 s
alar C typesParameters:X First s
alar variableY Se
ond s
alar variableReturns: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_ma
ros.h.4.11.1.2 #de�ne GDSL_MIN(X, Y) (X>Y?Y:X)Give the lowest number of two numbers.Note:Complexity: O( 1 )Pre
ondition:X & Y must be basi
 s
alar C typesGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.11 Various ma
ros module 135Parameters:X First s
alar variableY Se
ond s
alar variableReturns:Y if Y is lower than X.X if X is lower than Y.See also:GDSL_MAX()(p. 134)De�nition at line 73 of �le gdsl_ma
ros.h.
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136 gdsl Module Do
umentation4.12 Permutation manipulation moduleTypedefs� typedef gdsl_perm ∗ gdsl_perm_tGDSL permutation type.� typedef void(∗ gdsl_perm_write_fun
_t )(ulong E, FILE
∗OUTPUT_FILE, gdsl_lo
ation_t POSITION, void ∗USER_-DATA)GDSL permutation write fun
tion type.� typedef gdsl_perm_data ∗ gdsl_perm_data_tEnumerations� enum gdsl_perm_position_t { GDSL_PERM_POSITION_-FIRST = 1, GDSL_PERM_POSITION_LAST = 2 }This type is for gdsl_perm_write_fun
_t.Fun
tions� gdsl_perm_t gdsl_perm_allo
 (
onst 
har ∗NAME, 
onst ulongN) Create a new permutation.� void gdsl_perm_free (gdsl_perm_t P)Destroy a permutation.� gdsl_perm_t gdsl_perm_
opy (
onst gdsl_perm_t P)Copy a permutation.� 
onst 
har ∗ gdsl_perm_get_name (
onst gdsl_perm_t P)Get the name of a permutation.� ulong gdsl_perm_get_size (
onst gdsl_perm_t P)Get the size of a permutation.� ulong gdsl_perm_get_element (
onst gdsl_perm_t P, 
onstulong INDIX)Get the (INDIX+1)-th element from a permutation.� ulong ∗ gdsl_perm_get_elements_array (
onst gdsl_perm_tP) Get the array elements of a permutation.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.12 Permutation manipulation module 137� ulong gdsl_perm_linear_inversions_
ount (
onst gdsl_perm_tP) Count the inversions number into a linear permutation.� ulong gdsl_perm_linear_
y
les_
ount (
onst gdsl_perm_t P)Count the 
y
les number into a linear permutation.� ulong gdsl_perm_
anoni
al_
y
les_
ount (
onst gdsl_perm_tP) Count the 
y
les number into a 
anoni
al permutation.� gdsl_perm_t gdsl_perm_set_name (gdsl_perm_t P, 
onst 
har
∗NEW_NAME)Set the name of a permutation.� gdsl_perm_t gdsl_perm_linear_next (gdsl_perm_t P)Get the next permutation from a linear permutation.� gdsl_perm_t gdsl_perm_linear_prev (gdsl_perm_t P)Get the previous permutation from a linear permutation.� gdsl_perm_t gdsl_perm_set_elements_array (gdsl_perm_tP, 
onst ulong ∗ARRAY)Initialize a permutation with an array of values.� gdsl_perm_t gdsl_perm_multiply (gdsl_perm_t RESULT,
onst gdsl_perm_t ALPHA, 
onst gdsl_perm_t BETA)Multiply two permutations.� gdsl_perm_t gdsl_perm_linear_to_
anoni
al (gdsl_perm_tQ, 
onst gdsl_perm_t P)Convert a linear permutation to its 
anoni
al form.� gdsl_perm_t gdsl_perm_
anoni
al_to_linear (gdsl_perm_tQ, 
onst gdsl_perm_t P)Convert a 
anoni
al permutation to its linear form.� gdsl_perm_t gdsl_perm_inverse (gdsl_perm_t P)Inverse in pla
e a permutation.� gdsl_perm_t gdsl_perm_reverse (gdsl_perm_t P)Reverse in pla
e a permutation.� gdsl_perm_t gdsl_perm_randomize (gdsl_perm_t P)Randomize a permutation.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



138 gdsl Module Do
umentation� gdsl_element_t ∗ gdsl_perm_apply_on_array (gdsl_-element_t ∗V, 
onst gdsl_perm_t P)Apply a permutation on to a ve
tor.� void gdsl_perm_write (
onst gdsl_perm_t P, 
onst gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write the elements of a permutation to a �le.� void gdsl_perm_write_xml (
onst gdsl_perm_t P, 
onst gdsl_-write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_-DATA)Write the elements of a permutation to a �le into XML.� void gdsl_perm_dump (
onst gdsl_perm_t P, 
onst gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Dump the internal stru
ture of a permutation to a �le.4.12.1 Typedef Do
umentation4.12.1.1 typedef stru
t gdsl_perm∗ gdsl_perm_tGDSL permutation type.This type is voluntary opaque. Variables of this kind 
ould'nt be dire
tly used,but by the fun
tions of this module.De�nition at line 50 of �le gdsl_perm.h.4.12.1.2 typedef void(∗ gdsl_perm_write_fun
_t)(ulong E, FILE
∗OUTPUT_FILE, gdsl_lo
ation_t POSITION, void
∗USER_DATA)GDSL permutation write fun
tion type.Parameters:E The permutation element to writeOUTPUT_FILE The �le where to write EPOSITION is an or-ed 
ombination of gdsl_perm_position_t values toindi
ate where E is lo
ated into the gdsl_perm_t mapped.USER_DATA User's datasDe�nition at line 74 of �le gdsl_perm.h.4.12.1.3 typedef stru
t gdsl_perm_data∗ gdsl_perm_data_tDe�nition at line 80 of �le gdsl_perm.h.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.12 Permutation manipulation module 1394.12.2 Enumeration Type Do
umentation4.12.2.1 enum gdsl_perm_position_tThis type is for gdsl_perm_write_fun
_t.Enumerator:GDSL_PERM_POSITION_FIRST When element is at �rst posi-tionGDSL_PERM_POSITION_LAST When element is at last posi-tionDe�nition at line 55 of �le gdsl_perm.h.4.12.3 Fun
tion Do
umentation4.12.3.1 gdsl_perm_t gdsl_perm_allo
 (
onst 
har ∗ NAME,
onst ulong N)Create a new permutation.Allo
ate a new permutation data stru
ture of size N wi
h name is set to a 
opyof NAME.Note:Complexity: O( N )Pre
ondition:N > 0Parameters:N The number of elements of the permutation to 
reate.NAME The name of the new permutation to 
reateReturns:the newly allo
ated identity permutation in its linear form in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_perm_free()(p. 139)gdsl_perm_
opy()(p. 140)4.12.3.2 void gdsl_perm_free (gdsl_perm_t P)Destroy a permutation.Deallo
ate the permutation P.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



140 gdsl Module Do
umentationNote:Complexity: O( |P| )Pre
ondition:P must be a valid gdsl_perm_tParameters:P The permutation to destroySee also:gdsl_perm_allo
()(p. 139)gdsl_perm_
opy()(p. 140)4.12.3.3 gdsl_perm_t gdsl_perm_
opy (
onst gdsl_perm_t P)Copy a permutation.Create and return a 
opy of the permutation P.Note:Complexity: O( |P| )Pre
ondition:P must be a valid gdsl_perm_t.Post
ondition:The returned permutation must be deallo
ated with gdsl_perm_free.Parameters:P The permutation to 
opy.Returns:a 
opy of P in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_perm_allo
(p. 139)gdsl_perm_free(p. 139)4.12.3.4 
onst 
har∗ gdsl_perm_get_name (
onst gdsl_perm_tP)Get the name of a permutation.Note:Complexity: O( 1 )Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.12 Permutation manipulation module 141Pre
ondition:P must be a valid gdsl_perm_tPost
ondition:The returned string MUST NOT be freed.Parameters:P The permutation to get the name fromReturns:the name of the permutation P.See also:gdsl_perm_set_name()(p. 143)4.12.3.5 ulong gdsl_perm_get_size (
onst gdsl_perm_t P)Get the size of a permutation.Note:Complexity: O( 1 )Pre
ondition:P must be a valid gdsl_perm_tParameters:P The permutation to get the size from.Returns:the number of elements of P (noted |P|).See also:gdsl_perm_get_element()(p. 141)gdsl_perm_get_elements_array()(p. 142)4.12.3.6 ulong gdsl_perm_get_element (
onst gdsl_perm_t P,
onst ulong INDIX)Get the (INDIX+1)-th element from a permutation.Note:Complexity: O( 1 )Pre
ondition:P must be a valid gdsl_perm_t & <= 0 INDIX < |P|Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



142 gdsl Module Do
umentationParameters:P The permutation to use.INDIX The indix of the value to get.Returns:the value at the INDIX-th position in the permutation P.See also:gdsl_perm_get_size()(p. 141)gdsl_perm_get_elements_array()(p. 142)4.12.3.7 ulong∗ gdsl_perm_get_elements_array (
onstgdsl_perm_t P)Get the array elements of a permutation.Note:Complexity: O( 1 )Pre
ondition:P must be a valid gdsl_perm_tParameters:P The permutation to get datas from.Returns:the values array of the permutation P.See also:gdsl_perm_get_element()(p. 141)gdsl_perm_set_elements_array()(p. 145)4.12.3.8 ulong gdsl_perm_linear_inversions_
ount (
onstgdsl_perm_t P)Count the inversions number into a linear permutation.Note:Complexity: O( |P| )Pre
ondition:P must be a valid linear gdsl_perm_tParameters:P The linear permutation to use.Returns:the number of inversions into the linear permutation P.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.12 Permutation manipulation module 1434.12.3.9 ulong gdsl_perm_linear_
y
les_
ount (
onstgdsl_perm_t P)Count the 
y
les number into a linear permutation.Note:Complexity: O( |P| )Pre
ondition:P must be a valid linear gdsl_perm_tParameters:P The linear permutation to use.Returns:the number of 
y
les into the linear permutation P.See also:gdsl_perm_
anoni
al_
y
les_
ount()(p. 143)4.12.3.10 ulong gdsl_perm_
anoni
al_
y
les_
ount (
onstgdsl_perm_t P)Count the 
y
les number into a 
anoni
al permutation.Note:Complexity: O( |P| )Pre
ondition:P must be a valid 
anoni
al gdsl_perm_tParameters:P The 
anoni
al permutation to use.Returns:the number of 
y
les into the 
anoni
al permutation P.See also:gdsl_perm_linear_
y
les_
ount()(p. 143)4.12.3.11 gdsl_perm_t gdsl_perm_set_name (gdsl_perm_t P,
onst 
har ∗ NEW_NAME)Set the name of a permutation.Change the previous name of the permutation P to a 
opy of NEW_NAME.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



144 gdsl Module Do
umentationNote:Complexity: O( 1 )Pre
ondition:P must be a valid gdsl_perm_tParameters:P The permutation to 
hange the nameNEW_NAME The new name of PReturns:the modi�ed permutation in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_perm_get_name()(p. 140)4.12.3.12 gdsl_perm_t gdsl_perm_linear_next (gdsl_perm_t P)Get the next permutation from a linear permutation.The permutation P is modi�ed to be
ome the next permutation after P.Note:Complexity: O( |P| )Pre
ondition:P must be a valid linear gdsl_perm_t & |P| > 1Parameters:P The linear permutation to modifyReturns:the next permutation after the permutation P.NULL if P is already the last permutation.See also:gdsl_perm_linear_prev()(p. 144)4.12.3.13 gdsl_perm_t gdsl_perm_linear_prev (gdsl_perm_t P)Get the previous permutation from a linear permutation.The permutation P is modi�ed to be
ome the previous permutation before P.Note:Complexity: O( |P| )Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.12 Permutation manipulation module 145Pre
ondition:P must be a valid linear gdsl_perm_t & |P| >= 2Parameters:P The linear permutation to modifyReturns:the previous permutation before the permutation P.NULL if P is already the �rst permutation.See also:gdsl_perm_linear_next()(p. 144)4.12.3.14 gdsl_perm_t gdsl_perm_set_elements_array(gdsl_perm_t P, 
onst ulong ∗ ARRAY)Initialize a permutation with an array of values.Initialize the permutation P with the values 
ontained in the array of valuesARRAY. If ARRAY does not design a permutation, then P is left un
hanged.Note:Complexity: O( |P| )Pre
ondition:P must be a valid gdsl_perm_t & V != NULL & |V| == |P|Parameters:P The permutation to initializeARRAY The array of values to initialize PReturns:the modi�ed permutation in 
ase of su

ess.NULL in 
ase V does not design a valid permutation.See also:gdsl_perm_get_elements_array()(p. 142)4.12.3.15 gdsl_perm_t gdsl_perm_multiply (gdsl_perm_tRESULT, 
onst gdsl_perm_t ALPHA, 
onstgdsl_perm_t BETA)Multiply two permutations.Compute the produ
t of the permutations ALPHA x BETA and puts the resultin RESULT without modifying ALPHA and BETA.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



146 gdsl Module Do
umentationNote:Complexity: O( |RESULT| )Pre
ondition:RESULT, ALPHA and BETA must be valids gdsl_perm_t & |RESULT|== |ALPHA| == |BETA|Parameters:RESULT The result of the produ
t ALPHA x BETAALPHA The �rst permutation used in the produ
tBETA The se
ond permutation used in the produ
tReturns:RESULT, the result of the multipli
ation of the permutations A and B.4.12.3.16 gdsl_perm_t gdsl_perm_linear_to_
anoni
al(gdsl_perm_t Q, 
onst gdsl_perm_t P)Convert a linear permutation to its 
anoni
al form.Convert the linear permutation P to its 
anoni
al form. The resulted 
anoni
alpermutation is pla
ed into Q without modifying P.Note:Complexity: O( |P| )Pre
ondition:P & Q must be valids gdsl_perm_t & |P| == |Q| & P != QParameters:Q The 
anoni
al form of PP The linear permutation used to 
ompute its 
anoni
al form into QReturns:the 
anoni
al form Q of the permutation P.See also:gdsl_perm_
anoni
al_to_linear()(p. 146)4.12.3.17 gdsl_perm_t gdsl_perm_
anoni
al_to_linear(gdsl_perm_t Q, 
onst gdsl_perm_t P)Convert a 
anoni
al permutation to its linear form.Convert the 
anoni
al permutation P to its linear form. The resulted linearpermutation is pla
ed into Q without modifying P.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.12 Permutation manipulation module 147Note:Complexity: O( |P| )Pre
ondition:P & Q must be valids gdsl_perm_t & |P| == |Q| & P != QParameters:Q The linear form of PP The 
anoni
al permutation used to 
ompute its linear form into QReturns:the linear form Q of the permutation P.See also:gdsl_perm_linear_to_
anoni
al()(p. 146)4.12.3.18 gdsl_perm_t gdsl_perm_inverse (gdsl_perm_t P)Inverse in pla
e a permutation.Note:Complexity: O( |P| )Pre
ondition:P must be a valid gdsl_perm_tParameters:P The permutation to invertReturns:the inverse permutation of P in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_perm_reverse()(p. 147)4.12.3.19 gdsl_perm_t gdsl_perm_reverse (gdsl_perm_t P)Reverse in pla
e a permutation.Note:Complexity: O( |P| / 2 )Pre
ondition:P must be a valid gdsl_perm_tGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



148 gdsl Module Do
umentationParameters:P The permutation to reverseReturns:the mirror image of the permutation PSee also:gdsl_perm_inverse()(p. 147)4.12.3.20 gdsl_perm_t gdsl_perm_randomize (gdsl_perm_t P)Randomize a permutation.The permutation P is randomized in an e�
ient way, using inversions array.Note:Complexity: O( |P| )Pre
ondition:P must be a valid gdsl_perm_tParameters:P The permutation to randomizeReturns:the mirror image ∼P of the permutation of P in 
ase of su

ess.NULL in 
ase of insu�
ient memory.4.12.3.21 gdsl_element_t∗ gdsl_perm_apply_on_array(gdsl_element_t ∗ V, 
onst gdsl_perm_t P)Apply a permutation on to a ve
tor.Note:Complexity: O( |P| )Pre
ondition:P must be a valid gdsl_perm_t & |P| == |V|Parameters:V The ve
tor/array to reorder a

ording to PP The permutation to use to reorder VReturns:the reordered array V a

ording to the permutation P in 
ase of su

ess.NULL in 
ase of insu�
ient memory.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.12 Permutation manipulation module 1494.12.3.22 void gdsl_perm_write (
onst gdsl_perm_t P,
onst gdsl_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Write the elements of a permutation to a �le.Write the elements of the permuation P to OUTPUT_FILE, using WRITE_Ffun
tion. Additionnal USER_DATA argument 
ould be passed to WRITE_F.Note:Complexity: O( |P| )Pre
ondition:P must be a valid gdsl_perm_t & WRITE_F != NULL & OUTPUT_-FILE != NULLParameters:P The permutation to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write P's elements.USER_DATA User's datas passed to WRITE_F.See also:gdsl_perm_write_xml()(p. 149)gdsl_perm_dump()(p. 150)4.12.3.23 void gdsl_perm_write_xml (
onst gdsl_perm_tP, 
onst gdsl_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Write the elements of a permutation to a �le into XML.Write the elements of the permutation P to OUTPUT_FILE, into XML lan-guage. If WRITE_F != NULL, then uses WRITE_F fun
tion to write P'selements to OUTPUT_FILE. Additionnal USER_DATA argument 
ould bepassed to WRITE_F.Note:Complexity: O( |P| )Pre
ondition:P must be a valid gdsl_perm_t & OUTPUT_FILE != NULLParameters:P The permutation to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write P's elements.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



150 gdsl Module Do
umentationUSER_DATA User's datas passed to WRITE_F.See also:gdsl_perm_write()(p. 149)gdsl_perm_dump()(p. 150)4.12.3.24 void gdsl_perm_dump (
onst gdsl_perm_t P,
onst gdsl_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Dump the internal stru
ture of a permutation to a �le.Dump the stru
ture of the permutation P to OUTPUT_FILE. If WRITE_F!= NULL, then uses WRITE_F fun
tion to write P's elements to OUTPUT_-FILE. Additionnal USER_DATA argument 
ould be passed to WRITE_F.Note:Complexity: O( |P| )Pre
ondition:P must be a valid gdsl_perm_t & OUTPUT_FILE != NULLParameters:P The permutation to dump.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write P's elements.USER_DATA User's datas passed to WRITE_F.See also:gdsl_perm_write()(p. 149)gdsl_perm_write_xml()(p. 149)
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4.13 Queue manipulation module 1514.13 Queue manipulation moduleTypedefs� typedef _gdsl_queue ∗ gdsl_queue_tGDSL queue type.Fun
tions� gdsl_queue_t gdsl_queue_allo
 (
onst 
har ∗NAME, gdsl_-allo
_fun
_t ALLOC_F, gdsl_free_fun
_t FREE_F)Create a new queue.� void gdsl_queue_free (gdsl_queue_t Q)Destroy a queue.� void gdsl_queue_�ush (gdsl_queue_t Q)Flush a queue.� 
onst 
har ∗ gdsl_queue_get_name (
onst gdsl_queue_t Q)Getsthe name of a queue.� ulong gdsl_queue_get_size (
onst gdsl_queue_t Q)Get the size of a queue.� bool gdsl_queue_is_empty (
onst gdsl_queue_t Q)Che
k if a queue is empty.� gdsl_element_t gdsl_queue_get_head (
onst gdsl_queue_tQ) Get the head of a queue.� gdsl_element_t gdsl_queue_get_tail (
onst gdsl_queue_t Q)Get the tail of a queue.� gdsl_queue_t gdsl_queue_set_name (gdsl_queue_t Q, 
onst
har ∗NEW_NAME)Set the name of a queue.� gdsl_element_t gdsl_queue_insert (gdsl_queue_t Q, void
∗VALUE)Insert an element in a queue (PUT).� gdsl_element_t gdsl_queue_remove (gdsl_queue_t Q)Remove an element from a queue (GET).Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



152 gdsl Module Do
umentation� gdsl_element_t gdsl_queue_sear
h (
onst gdsl_queue_t Q,gdsl_
ompare_fun
_t COMP_F, void ∗VALUE)Sear
h for a parti
ular element in a queue.� gdsl_element_t gdsl_queue_sear
h_by_position (
onst gdsl_-queue_t Q, ulong POS)Sear
h for an element by its position in a queue.� gdsl_element_t gdsl_queue_map_forward (
onst gdsl_-queue_t Q, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a queue from head to tail.� gdsl_element_t gdsl_queue_map_ba
kward (
onst gdsl_-queue_t Q, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a queue from tail to head.� void gdsl_queue_write (
onst gdsl_queue_t Q, gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write all the elements of a queue to a �le.� void gdsl_queue_write_xml (
onst gdsl_queue_t Q, gdsl_-write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_-DATA)Write the 
ontent of a queue to a �le into XML.� void gdsl_queue_dump (
onst gdsl_queue_t Q, gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Dump the internal stru
ture of a queue to a �le.4.13.1 Typedef Do
umentation4.13.1.1 typedef stru
t _gdsl_queue∗ gdsl_queue_tGDSL queue type.This type is voluntary opaque. Variables of this kind 
ould'nt be dire
tly used,but by the fun
tions of this module.De�nition at line 54 of �le gdsl_queue.h.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.13 Queue manipulation module 1534.13.2 Fun
tion Do
umentation4.13.2.1 gdsl_queue_t gdsl_queue_allo
 (
onst 
har ∗ NAME,gdsl_allo
_fun
_t ALLOC_F, gdsl_free_fun
_tFREE_F)Create a new queue.Allo
ate a new queue data stru
ture whi
h name is set to a 
opy of NAME.The fun
tions pointers ALLOC_F and FREE_F 
ould be used to respe
tively,allo
 and free elements in the queue. These pointers 
ould be set to NULL touse the default ones:� the default ALLOC_F simply returns its argument� the default FREE_F does nothingNote:Complexity: O( 1 )Pre
ondition:nothing.Parameters:NAME The name of the new queue to 
reateALLOC_F Fun
tion to allo
 element when inserting it in a queueFREE_F Fun
tion to free element when deleting it from a queueReturns:the newly allo
ated queue in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_queue_free()(p. 153)gdsl_queue_�ush()(p. 154)4.13.2.2 void gdsl_queue_free (gdsl_queue_t Q)Destroy a queue.Deallo
ate all the elements of the queue Q by 
alling Q's FREE_F fun
tionpassed to gdsl_queue_allo
()(p. 153). The name of Q is deallo
ated and Qis deallo
ated itself too.Note:Complexity: O( |Q| )Pre
ondition:Q must be a valid gdsl_queue_tGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



154 gdsl Module Do
umentationParameters:Q The queue to destroySee also:gdsl_queue_allo
()(p. 153)gdsl_queue_�ush()(p. 154)4.13.2.3 void gdsl_queue_�ush (gdsl_queue_t Q)Flush a queue.Deallo
ate all the elements of the queue Q by 
alling Q's FREE_F fun
tionpassed to gdsl_queue_allo

(). Q is not deallo
ated itself and Q's name is notmodi�ed.Note:Complexity: O( |Q| )Pre
ondition:Q must be a valid gdsl_queue_tParameters:Q The queue to �ushSee also:gdsl_queue_allo
()(p. 153)gdsl_queue_free()(p. 153)4.13.2.4 
onst 
har∗ gdsl_queue_get_name (
onst gdsl_queue_tQ)Getsthe name of a queue.Note:Complexity: O( 1 )Pre
ondition:Q must be a valid gdsl_queue_tPost
ondition:The returned string MUST NOT be freed.Parameters:Q The queue to get the name fromReturns:the name of the queue Q.See also:gdsl_queue_set_name()(p. 156)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.13 Queue manipulation module 1554.13.2.5 ulong gdsl_queue_get_size (
onst gdsl_queue_t Q)Get the size of a queue.Note:Complexity: O( 1 )Pre
ondition:Q must be a valid gdsl_queue_tParameters:Q The queue to get the size fromReturns:the number of elements of Q (noted |Q|).4.13.2.6 bool gdsl_queue_is_empty (
onst gdsl_queue_t Q)Che
k if a queue is empty.Note:Complexity: O( 1 )Pre
ondition:Q must be a valid gdsl_queue_tParameters:Q The queue to 
he
kReturns:TRUE if the queue Q is empty.FALSE if the queue Q is not empty.4.13.2.7 gdsl_element_t gdsl_queue_get_head (
onstgdsl_queue_t Q)Get the head of a queue.Note:Complexity: O( 1 )Pre
ondition:Q must be a valid gdsl_queue_tParameters:Q The queue to get the head fromGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



156 gdsl Module Do
umentationReturns:the element 
ontained at the header position of the queue Q if Q is notempty. The returned element is not removed from Q.NULL if the queue Q is empty.See also:gdsl_queue_get_tail()(p. 156)4.13.2.8 gdsl_element_t gdsl_queue_get_tail (
onstgdsl_queue_t Q)Get the tail of a queue.Note:Complexity: O( 1 )Pre
ondition:Q must be a valid gdsl_queue_tParameters:Q The queue to get the tail fromReturns:the element 
ontained at the footer position of the queue Q if Q is notempty. The returned element is not removed from Q.NULL if the queue Q is empty.See also:gdsl_queue_get_head()(p. 155)4.13.2.9 gdsl_queue_t gdsl_queue_set_name (gdsl_queue_t Q,
onst 
har ∗ NEW_NAME)Set the name of a queue.Change the previous name of the queue Q to a 
opy of NEW_NAME.Note:Complexity: O( 1 )Pre
ondition:Q must be a valid gdsl_queue_tParameters:Q The queue to 
hange the nameNEW_NAME The new name of QGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.13 Queue manipulation module 157Returns:the modi�ed queue in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_queue_get_name()(p. 154)4.13.2.10 gdsl_element_t gdsl_queue_insert (gdsl_queue_t Q,void ∗ VALUE)Insert an element in a queue (PUT).Allo
ate a new element E by 
alling Q's ALLOC_F fun
tion on VALUE.ALLOC_F is the fun
tion pointer passed to gdsl_queue_allo
()(p. 153).The new element E is then inserted at the header position of the queue Q.Note:Complexity: O( 1 )Pre
ondition:Q must be a valid gdsl_queue_tParameters:Q The queue to insert inVALUE The value used to make the new element to insert into QReturns:the inserted element E in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_queue_remove()(p. 157)4.13.2.11 gdsl_element_t gdsl_queue_remove (gdsl_queue_t Q)Remove an element from a queue (GET).Remove the element at the footer position of the queue Q.Note:Complexity: O( 1 )Pre
ondition:Q must be a valid gdsl_queue_tParameters:Q The queue to remove the tail fromGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



158 gdsl Module Do
umentationReturns:the removed element in 
ase of su

ess.NULL in 
ase of Q is empty.See also:gdsl_queue_insert()(p. 157)4.13.2.12 gdsl_element_t gdsl_queue_sear
h (
onstgdsl_queue_t Q, gdsl_
ompare_fun
_t COMP_F, void
∗ VALUE)Sear
h for a parti
ular element in a queue.Sear
h for the �rst element E equal to VALUE in the queue Q, by usingCOMP_F to 
ompare all Q's element with.Note:Complexity: O( |Q| / 2 )Pre
ondition:Q must be a valid gdsl_queue_t & COMP_F != NULLParameters:Q The queue to sear
h the element inCOMP_F The 
omparison fun
tion used to 
ompare Q's element withVALUEVALUE The value to 
ompare Q's elements withReturns:the �rst founded element E in 
ase of su

ess.NULL in 
ase the sear
hed element E was not found.See also:gdsl_queue_sear
h_by_position(p. 158)4.13.2.13 gdsl_element_t gdsl_queue_sear
h_by_position (
onstgdsl_queue_t Q, ulong POS)Sear
h for an element by its position in a queue.Note:Complexity: O( |Q| / 2 )Pre
ondition:Q must be a valid gdsl_queue_t & POS > 0 & POS <= |Q|Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.13 Queue manipulation module 159Parameters:Q The queue to sear
h the element inPOS The position where is the element to sear
hReturns:the element at the POS-th position in the queue Q.NULL if POS > |L| or POS <= 0.See also:gdsl_queue_sear
h()(p. 158)4.13.2.14 gdsl_element_t gdsl_queue_map_forward (
onstgdsl_queue_t Q, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a queue from head to tail.Parse all elements of the queue Q from head to tail. The MAP_F fun
tion is
alled on ea
h Q's element with USER_DATA argument. If MAP_F returnsGDSL_MAP_STOP, then gdsl_queue_map_forward()(p. 159) stops andreturns its last examinated element.Note:Complexity: O( |Q| )Pre
ondition:Q must be a valid gdsl_queue_t & MAP_F != NULLParameters:Q The queue to parseMAP_F The map fun
tion to apply on ea
h Q's elementUSER_DATA User's datas passed to MAP_FReturns:the �rst element for whi
h MAP_F returns GDSL_MAP_STOP.NULL when the parsing is done.See also:gdsl_queue_map_ba
kward()(p. 159)4.13.2.15 gdsl_element_t gdsl_queue_map_ba
kward (
onstgdsl_queue_t Q, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a queue from tail to head.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



160 gdsl Module Do
umentationParse all elements of the queue Q from tail to head. The MAP_F fun
-tion is 
alled on ea
h Q's element with USER_DATA argument. If MAP_Freturns GDSL_MAP_STOP, then gdsl_queue_map_ba
kward()(p. 159)stops and returns its last examinated element.Note:Complexity: O( |Q| )Pre
ondition:Q must be a valid gdsl_queue_t & MAP_F != NULLParameters:Q The queue to parseMAP_F The map fun
tion to apply on ea
h Q's elementUSER_DATA User's datas passed to MAP_F Returns the �rst elementfor whi
h MAP_F returns GDSL_MAP_STOP. Returns NULL whenthe parsing is done.See also:gdsl_queue_map_forward()(p. 159)4.13.2.16 void gdsl_queue_write (
onst gdsl_queue_tQ, gdsl_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Write all the elements of a queue to a �le.Write the elements of the queue Q to OUTPUT_FILE, using WRITE_F fun
-tion. Additionnal USER_DATA argument 
ould be passed to WRITE_F.Note:Complexity: O( |Q| )Pre
ondition:Q must be a valid gdsl_queue_t & OUTPUT_FILE != NULL &WRITE_F != NULLParameters:Q The queue to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write Q's elements.USER_DATA User's datas passed to WRITE_F.See also:gdsl_queue_write_xml()(p. 161)gdsl_queue_dump()(p. 161)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.13 Queue manipulation module 1614.13.2.17 void gdsl_queue_write_xml (
onst gdsl_queue_tQ, gdsl_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Write the 
ontent of a queue to a �le into XML.Write the elements of the queue Q to OUTPUT_FILE, into XML language.If WRITE_F != NULL, then uses WRITE_F to write Q's elements toOUTPUT_FILE. Additionnal USER_DATA argument 
ould be passed toWRITE_F.Note:Complexity: O( |Q| )Pre
ondition:Q must be a valid gdsl_queue_t & OUTPUT_FILE != NULLParameters:Q The queue to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write Q's elements.USER_DATA User's datas passed to WRITE_F.See also:gdsl_queue_write()(p. 160)gdsl_queue_dump()(p. 161)4.13.2.18 void gdsl_queue_dump (
onst gdsl_queue_tQ, gdsl_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Dump the internal stru
ture of a queue to a �le.Dump the stru
ture of the queue Q to OUTPUT_FILE. If WRITE_F !=NULL, then uses WRITE_F to write Q's elements to OUTPUT_FILE. Ad-ditionnal USER_DATA argument 
ould be passed to WRITE_F.Note:Complexity: O( |Q| )Pre
ondition:Q must be a valid gdsl_queue_t & OUTPUT_FILE != NULLParameters:Q The queue to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write Q's elements.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



162 gdsl Module Do
umentationUSER_DATA User's datas passed to WRITE_F.See also:gdsl_queue_write()(p. 160)gdsl_queue_write_xml()(p. 161)

Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.14 Red-bla
k tree manipulation module 1634.14 Red-bla
k tree manipulation moduleTypedefs� typedef gdsl_rbtree ∗ gdsl_rbtree_tFun
tions� gdsl_rbtree_t gdsl_rbtree_allo
 (
onst 
har ∗NAME, gdsl_-allo
_fun
_t ALLOC_F, gdsl_free_fun
_t FREE_F, gdsl_-
ompare_fun
_t COMP_F)Create a new red-bla
k tree.� void gdsl_rbtree_free (gdsl_rbtree_t T)Destroy a red-bla
k tree.� void gdsl_rbtree_�ush (gdsl_rbtree_t T)Flush a red-bla
k tree.� 
har ∗ gdsl_rbtree_get_name (
onst gdsl_rbtree_t T)Get the name of a red-bla
k tree.� bool gdsl_rbtree_is_empty (
onst gdsl_rbtree_t T)Che
k if a red-bla
k tree is empty.� gdsl_element_t gdsl_rbtree_get_root (
onst gdsl_rbtree_tT) Get the root of a red-bla
k tree.� ulong gdsl_rbtree_get_size (
onst gdsl_rbtree_t T)Get the size of a red-bla
k tree.� ulong gdsl_rbtree_height (
onst gdsl_rbtree_t T)Get the height of a red-bla
k tree.� gdsl_rbtree_t gdsl_rbtree_set_name (gdsl_rbtree_t T, 
onst
har ∗NEW_NAME)Set the name of a red-bla
k tree.� gdsl_element_t gdsl_rbtree_insert (gdsl_rbtree_t T, void
∗VALUE, int ∗RESULT)Insert an element into a red-bla
k tree if it's not found or return it.� gdsl_element_t gdsl_rbtree_remove (gdsl_rbtree_t T, void
∗VALUE)Remove an element from a red-bla
k tree.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



164 gdsl Module Do
umentation� gdsl_rbtree_t gdsl_rbtree_delete (gdsl_rbtree_t T, void
∗VALUE)Delete an element from a red-bla
k tree.� gdsl_element_t gdsl_rbtree_sear
h (
onst gdsl_rbtree_t T,gdsl_
ompare_fun
_t COMP_F, void ∗VALUE)Sear
h for a parti
ular element into a red-bla
k tree.� gdsl_element_t gdsl_rbtree_map_pre�x (
onst gdsl_rbtree_tT, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a red-bla
k tree in pre�xed order.� gdsl_element_t gdsl_rbtree_map_in�x (
onst gdsl_rbtree_tT, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a red-bla
k tree in in�xed order.� gdsl_element_t gdsl_rbtree_map_post�x (
onst gdsl_-rbtree_t T, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a red-bla
k tree in post�xed order.� void gdsl_rbtree_write (
onst gdsl_rbtree_t T, gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write the element of ea
h node of a red-bla
k tree to a �le.� void gdsl_rbtree_write_xml (
onst gdsl_rbtree_t T, gdsl_-write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_-DATA)Write the 
ontent of a red-bla
k tree to a �le into XML.� void gdsl_rbtree_dump (
onst gdsl_rbtree_t T, gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Dump the internal stru
ture of a red-bla
k tree to a �le.4.14.1 Typedef Do
umentation4.14.1.1 typedef stru
t gdsl_rbtree∗ gdsl_rbtree_tGDSL red-bla
k tree type.This type is voluntary opaque. Variables of this kind 
ould'nt be dire
tly used,but by the fun
tions of this module.De�nition at line 52 of �le gdsl_rbtree.h.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.14 Red-bla
k tree manipulation module 1654.14.2 Fun
tion Do
umentation4.14.2.1 gdsl_rbtree_t gdsl_rbtree_allo
 (
onst 
har ∗ NAME,gdsl_allo
_fun
_t ALLOC_F, gdsl_free_fun
_tFREE_F, gdsl_
ompare_fun
_t COMP_F)Create a new red-bla
k tree.Allo
ate a new red-bla
k tree data stru
ture whi
h name is set to a 
opy ofNAME. The fun
tion pointers ALLOC_F, FREE_F and COMP_F 
ould beused to respe
tively, allo
, free and 
ompares elements in the tree. These point-ers 
ould be set to NULL to use the default ones:� the default ALLOC_F simply returns its argument� the default FREE_F does nothing� the default COMP_F always returns 0Note:Complexity: O( 1 )Pre
ondition:nothingParameters:NAME The name of the new red-bla
k tree to 
reateALLOC_F Fun
tion to allo
 element when inserting it in a r-b treeFREE_F Fun
tion to free element when removing it from a r-b treeCOMP_F Fun
tion to 
ompare elements into the r-b treeReturns:the newly allo
ated red-bla
k tree in 
ase of su

ess.NULL in 
ase of failure.See also:gdsl_rbtree_free()(p. 165)gdsl_rbtree_�ush()(p. 166)4.14.2.2 void gdsl_rbtree_free (gdsl_rbtree_t T)Destroy a red-bla
k tree.Deallo
ate all the elements of the red-bla
k tree T by 
alling T's FREE_Ffun
tion passed to gdsl_rbtree_allo
()(p. 165). The name of T is deallo
atedand T is deallo
ated itself too.Note:Complexity: O( |T| )Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



166 gdsl Module Do
umentationPre
ondition:T must be a valid gdsl_rbtree_tParameters:T The red-bla
k tree to deallo
ateSee also:gdsl_rbtree_allo
()(p. 165)gdsl_rbtree_�ush()(p. 166)4.14.2.3 void gdsl_rbtree_�ush (gdsl_rbtree_t T)Flush a red-bla
k tree.Deallo
ate all the elements of the red-bla
k tree T by 
alling T's FREE_Ffun
tion passed to gdsl_rbtree_allo
()(p. 165). The red-bla
k tree T is notdeallo
ated itself and its name is not modi�ed.Note:Complexity: O( |T| )Pre
ondition:T must be a valid gdsl_rbtree_tSee also:gdsl_rbtree_allo
()(p. 165)gdsl_rbtree_free()(p. 165)4.14.2.4 
har∗ gdsl_rbtree_get_name (
onst gdsl_rbtree_t T)Get the name of a red-bla
k tree.Note:Complexity: O( 1 )Pre
ondition:T must be a valid gdsl_rbtree_tPost
ondition:The returned string MUST NOT be freed.Parameters:T The red-bla
k tree to get the name fromReturns:the name of the red-bla
k tree T.See also:gdsl_rbtree_set_name()(p. 168)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.14 Red-bla
k tree manipulation module 1674.14.2.5 bool gdsl_rbtree_is_empty (
onst gdsl_rbtree_t T)Che
k if a red-bla
k tree is empty.Note:Complexity: O( 1 )Pre
ondition:T must be a valid gdsl_rbtree_tParameters:T The red-bla
k tree to 
he
kReturns:TRUE if the red-bla
k tree T is empty.FALSE if the red-bla
k tree T is not empty.4.14.2.6 gdsl_element_t gdsl_rbtree_get_root (
onstgdsl_rbtree_t T)Get the root of a red-bla
k tree.Note:Complexity: O( 1 )Pre
ondition:T must be a valid gdsl_rbtree_tParameters:T The red-bla
k tree to get the root element fromReturns:the element at the root of the red-bla
k tree T.4.14.2.7 ulong gdsl_rbtree_get_size (
onst gdsl_rbtree_t T)Get the size of a red-bla
k tree.Note:Complexity: O( 1 )Pre
ondition:T must be a valid gdsl_rbtree_tParameters:T The red-bla
k tree to get the size fromGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



168 gdsl Module Do
umentationReturns:the size of the red-bla
k tree T (noted |T|).See also:gdsl_rbtree_get_height()4.14.2.8 ulong gdsl_rbtree_height (
onst gdsl_rbtree_t T)Get the height of a red-bla
k tree.Note:Complexity: O( |T| )Pre
ondition:T must be a valid gdsl_rbtree_tParameters:T The red-bla
k tree to 
ompute the height fromReturns:the height of the red-bla
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,
onst 
har ∗ NEW_NAME)Set the name of a red-bla
k tree.Change the previous name of the red-bla
k tree T to a 
opy of NEW_NAME.Note:Complexity: O( 1 )Pre
ondition:T must be a valid gdsl_rbtree_tParameters:T The red-bla
k tree to 
hange the nameNEW_NAME The new name of TReturns:the modi�ed red-bla
k tree in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_rbtree_get_name()(p. 166)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.14 Red-bla
k tree manipulation module 1694.14.2.10 gdsl_element_t gdsl_rbtree_insert (gdsl_rbtree_t T,void ∗ VALUE, int ∗ RESULT)Insert an element into a red-bla
k tree if it's not found or return it.Sear
h for the �rst element E equal to VALUE into the red-bla
k tree T, byusing T's COMP_F fun
tion passed to gdsl_rbtree_allo
 to �nd it. If E isfound, then it's returned. If E isn't found, then a new element E is allo
atedusing T's ALLOC_F fun
tion passed to gdsl_rbtree_allo
 and is inserted andthen returned.Note:Complexity: O( log( |T| ) )Pre
ondition:T must be a valid gdsl_rbtree_t & RESULT != NULLParameters:T The red-bla
k tree to modifyVALUE The value used to make the new element to insert into TRESULT The address where the result 
ode will be stored.Returns:the element E and RESULT = GDSL_OK if E is inserted into T.the element E and RESULT = GDSL_ERR_DUPLICATE_ENTRY if Eis already present in T.NULL and RESULT = GDSL_ERR_MEM_ALLOC in 
ase of insu�
ientmemory.See also:gdsl_rbtree_remove()(p. 169)gdsl_rbtree_delete()(p. 170)4.14.2.11 gdsl_element_t gdsl_rbtree_remove (gdsl_rbtree_t T,void ∗ VALUE)Remove an element from a red-bla
k tree.Remove from the red-bla
k tree T the �rst founded element E equal to VALUE,by using T's COMP_F fun
tion passed to gdsl_rbtree_allo
()(p. 165). If Eis found, it is removed from T and then returned.Note:Complexity: O( log ( |T| ) )Pre
ondition:T must be a valid gdsl_rbtree_tGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



170 gdsl Module Do
umentationParameters:T The red-bla
k tree to modifyVALUE The value used to �nd the element to removeReturns:the �rst founded element equal to VALUE in T in 
ase is found.NULL in 
ase no element equal to VALUE 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,void ∗ VALUE)Delete an element from a red-bla
k tree.Remove from the red-bla
k tree the �rst founded element E equal to VALUE,by using T's COMP_F fun
tion passed to gdsl_rbtree_allo
()(p. 165). If Eis found, it is removed from T and E is deallo
ated using T's FREE_F fun
tionpassed to gdsl_rbtree_allo
()(p. 165), then T is returned.Note:Complexity: O( log( |T| ) )Pre
ondition:T must be a valid gdsl_rbtree_tParameters:T The red-bla
k tree to remove an element fromVALUE The value used to �nd the element to removeReturns:the modi�ed red-bla
k tree after removal of E if E was found.NULL if no element equal to VALUE was found.See also:gdsl_rbtree_insert()(p. 169)gdsl_rbtree_remove()(p. 169)4.14.2.13 gdsl_element_t gdsl_rbtree_sear
h (
onstgdsl_rbtree_t T, gdsl_
ompare_fun
_t COMP_F,void ∗ VALUE)Sear
h for a parti
ular element into a red-bla
k tree.Sear
h the �rst element E equal to VALUE in the red-bla
k tree T, by usingCOMP_F fun
tion to �nd it. If COMP_F == NULL, then the COMP_Ffun
tion passed to gdsl_rbtree_allo
()(p. 165) is used.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.14 Red-bla
k tree manipulation module 171Note:Complexity: O( log( |T| ) )Pre
ondition:T must be a valid gdsl_rbtree_tParameters:T The red-bla
k tree to use.COMP_F The 
omparison fun
tion to use to 
ompare T's element withVALUE to �nd the element E (or NULL to use the default T'sCOMP_F)VALUE The value that must be used by COMP_F to �nd the element EReturns:the �rst founded element E equal to VALUE.NULL if VALUE is not found in T.See also:gdsl_rbtree_insert()(p. 169)gdsl_rbtree_remove()(p. 169)gdsl_rbtree_delete()(p. 170)4.14.2.14 gdsl_element_t gdsl_rbtree_map_pre�x (
onstgdsl_rbtree_t T, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a red-bla
k tree in pre�xed order.Parse all nodes of the red-bla
k tree T in pre�xed order. The MAP_F fun
tionis 
alled on the element 
ontained in ea
h node with the USER_DATA argu-ment. If MAP_F returns GDSL_MAP_STOP, then gdsl_rbtree_map_-pre�x()(p. 171) stops and returns its last examinated element.Note:Complexity: O( |T| )Pre
ondition:T must be a valid gdsl_rbtree_t & MAP_F != NULLParameters:T The red-bla
k tree to map.MAP_F The map fun
tion.USER_DATA User's datas passed to MAP_FReturns:the �rst element for whi
h MAP_F returns GDSL_MAP_STOP.NULL when the parsing is done.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



172 gdsl Module Do
umentationSee also:gdsl_rbtree_map_in�x()(p. 172)gdsl_rbtree_map_post�x()(p. 172)4.14.2.15 gdsl_element_t gdsl_rbtree_map_in�x (
onstgdsl_rbtree_t T, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a red-bla
k tree in in�xed order.Parse all nodes of the red-bla
k tree T in in�xed order. The MAP_F fun
tionis 
alled on the element 
ontained in ea
h node with the USER_DATA argu-ment. If MAP_F returns GDSL_MAP_STOP, then gdsl_rbtree_map_-in�x()(p. 172) stops and returns its last examinated element.Note:Complexity: O( |T| )Pre
ondition:T must be a valid gdsl_rbtree_t & MAP_F != NULLParameters:T The red-bla
k tree to map.MAP_F The map fun
tion.USER_DATA User's datas passed to MAP_FReturns:the �rst element for whi
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_post�x()(p. 172)4.14.2.16 gdsl_element_t gdsl_rbtree_map_post�x (
onstgdsl_rbtree_t T, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a red-bla
k tree in post�xed order.Parse all nodes of the red-bla
k tree T in post�xed order. The MAP_F fun
tionis 
alled on the element 
ontained in ea
h node with the USER_DATA argu-ment. If MAP_F returns GDSL_MAP_STOP, then gdsl_rbtree_map_-post�x()(p. 172) stops and returns its last examinated element.Note:Complexity: O( |T| )Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.14 Red-bla
k tree manipulation module 173Pre
ondition:T must be a valid gdsl_rbtree_t & MAP_F != NULLParameters:T The red-bla
k tree to map.MAP_F The map fun
tion.USER_DATA User's datas passed to MAP_FReturns:the �rst element for whi
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 void gdsl_rbtree_write (
onst gdsl_rbtree_tT, gdsl_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Write the element of ea
h node of a red-bla
k tree to a �le.Write the nodes elements of the red-bla
k tree T to OUTPUT_FILE, usingWRITE_F fun
tion. Additionnal USER_DATA argument 
ould be passed toWRITE_F.Note:Complexity: O( |T| )Pre
ondition:T must be a valid gdsl_rbtree_t & WRITE_F != NULL & OUTPUT_-FILE != NULLParameters:T The red-bla
k tree to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write T's elements.USER_DATA User's datas passed to WRITE_F.See also:gdsl_rbtree_write_xml()(p. 174)gdsl_rbtree_dump()(p. 174)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



174 gdsl Module Do
umentation4.14.2.18 void gdsl_rbtree_write_xml (
onst gdsl_rbtree_tT, gdsl_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Write the 
ontent of a red-bla
k tree to a �le into XML.Write the nodes elements of the red-bla
k tree T to OUTPUT_FILE, into XMLlanguage. If WRITE_F != NULL, then use WRITE_F to write T's nodeselements to OUTPUT_FILE. Additionnal USER_DATA argument 
ould bepassed to WRITE_F.Note:Complexity: O( |T| )Pre
ondition:T must be a valid gdsl_rbtree_t & OUTPUT_FILE != NULLParameters:T The red-bla
k tree to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write T's elements.USER_DATA User's datas passed to WRITE_F.See also:gdsl_rbtree_write()(p. 173)gdsl_rbtree_dump()(p. 174)4.14.2.19 void gdsl_rbtree_dump (
onst gdsl_rbtree_tT, gdsl_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Dump the internal stru
ture of a red-bla
k tree to a �le.Dump the stru
ture of the red-bla
k tree T to OUTPUT_FILE. If WRITE_F!= NULL, then use WRITE_F to write T's nodes elements to OUTPUT_FILE.Additionnal USER_DATA argument 
ould be passed to WRITE_F.Note:Complexity: O( |T| )Pre
ondition:T must be a valid gdsl_rbtree_t & OUTPUT_FILE != NULLParameters:T The red-bla
k tree to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write T's elements.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.14 Red-bla
k tree manipulation module 175USER_DATA User's datas passed to WRITE_F.See also:gdsl_rbtree_write()(p. 173)gdsl_rbtree_write_xml()(p. 174)
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176 gdsl Module Do
umentation4.15 Sort moduleFun
tions� void gdsl_sort (gdsl_element_t ∗T, ulong N, 
onst gdsl_-
ompare_fun
_t COMP_F)Sort an array in pla
e.4.15.1 Fun
tion Do
umentation4.15.1.1 void gdsl_sort (gdsl_element_t ∗ T, ulong N, 
onstgdsl_
ompare_fun
_t COMP_F)Sort an array in pla
e.Sort the array T in pla
e. The fun
tion COMP_F is used to 
ompare T'selements and must be user-de�ned.Note:Complexity: O( N log( N ) )Pre
ondition:N == |T| & T != NULL & COMP_F != NULL & for all i <= N: sizeof(T[i℄) == sizeof (gdsl_element_t)Parameters:T The array of elements to sortN The number of elements into TCOMP_F The fun
tion pointer used to 
ompare T's elements
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4.16 Sta
k manipulation module 1774.16 Sta
k manipulation moduleTypedefs� typedef _gdsl_sta
k ∗ gdsl_sta
k_tGDSL sta
k type.Fun
tions� gdsl_sta
k_t gdsl_sta
k_allo
 (
onst 
har ∗NAME, gdsl_allo
_-fun
_t ALLOC_F, gdsl_free_fun
_t FREE_F)Create a new sta
k.� void gdsl_sta
k_free (gdsl_sta
k_t S)Destroy a sta
k.� void gdsl_sta
k_�ush (gdsl_sta
k_t S)Flush a sta
k.� 
onst 
har ∗ gdsl_sta
k_get_name (
onst gdsl_sta
k_t S)Getsthe name of a sta
k.� ulong gdsl_sta
k_get_size (
onst gdsl_sta
k_t S)Get the size of a sta
k.� ulong gdsl_sta
k_get_growing_fa
tor (
onst gdsl_sta
k_t S)Get the growing fa
tor of a sta
k.� bool gdsl_sta
k_is_empty (
onst gdsl_sta
k_t S)Che
k if a sta
k is empty.� gdsl_element_t gdsl_sta
k_get_top (
onst gdsl_sta
k_t S)Get the top of a sta
k.� gdsl_element_t gdsl_sta
k_get_bottom (
onst gdsl_sta
k_tS) Get the bottom of a sta
k.� gdsl_sta
k_t gdsl_sta
k_set_name (gdsl_sta
k_t S, 
onst 
har
∗NEW_NAME)Set the name of a sta
k.� void gdsl_sta
k_set_growing_fa
tor (gdsl_sta
k_t S, ulongG) Set the growing fa
tor of a sta
k.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



178 gdsl Module Do
umentation� gdsl_element_t gdsl_sta
k_insert (gdsl_sta
k_t S, void
∗VALUE)Insert an element in a sta
k (PUSH).� gdsl_element_t gdsl_sta
k_remove (gdsl_sta
k_t S)Remove an element from a sta
k (POP).� gdsl_element_t gdsl_sta
k_sear
h (
onst gdsl_sta
k_t S,gdsl_
ompare_fun
_t COMP_F, void ∗VALUE)Sear
h for a parti
ular element in a sta
k.� gdsl_element_t gdsl_sta
k_sear
h_by_position (
onst gdsl_-sta
k_t S, ulong POS)Sear
h for an element by its position in a sta
k.� gdsl_element_t gdsl_sta
k_map_forward (
onst gdsl_sta
k_tS, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a sta
k from bottom to top.� gdsl_element_t gdsl_sta
k_map_ba
kward (
onst gdsl_-sta
k_t S, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a sta
k from top to bottom.� void gdsl_sta
k_write (
onst gdsl_sta
k_t S, gdsl_write_fun
_tWRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write all the elements of a sta
k to a �le.� void gdsl_sta
k_write_xml (gdsl_sta
k_t S, gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write the 
ontent of a sta
k to a �le into XML.� void gdsl_sta
k_dump (gdsl_sta
k_t S, gdsl_write_fun
_tWRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Dump the internal stru
ture of a sta
k to a �le.4.16.1 Typedef Do
umentation4.16.1.1 typedef stru
t _gdsl_sta
k∗ gdsl_sta
k_tGDSL sta
k type.This type is voluntary opaque. Variables of this kind 
ould'nt be dire
tly used,but by the fun
tions of this module.De�nition at line 53 of �le gdsl_sta
k.h.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.16 Sta
k manipulation module 1794.16.2 Fun
tion Do
umentation4.16.2.1 gdsl_sta
k_t gdsl_sta
k_allo
 (
onst 
har ∗ NAME,gdsl_allo
_fun
_t ALLOC_F, gdsl_free_fun
_tFREE_F)Create a new sta
k.Allo
ate a new sta
k data stru
ture whi
h name is set to a 
opy of NAME. Thefun
tions pointers ALLOC_F and FREE_F 
ould be used to respe
tively, allo
and free elements in the sta
k. These pointers 
ould be set to NULL to use thedefault ones:� the default ALLOC_F simply returns its argument� the default FREE_F does nothingNote:Complexity: O( 1 )Pre
ondition:nothing.Parameters:NAME The name of the new sta
k to 
reateALLOC_F Fun
tion to allo
 element when inserting it in a sta
kFREE_F Fun
tion to free element when deleting it from a sta
kReturns:the newly allo
ated sta
k in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_sta
k_free()(p. 179)gdsl_sta
k_�ush()(p. 180)4.16.2.2 void gdsl_sta
k_free (gdsl_sta
k_t S)Destroy a sta
k.Deallo
ate all the elements of the sta
k S by 
alling S's FREE_F fun
tionpassed to gdsl_sta
k_allo
()(p. 179). The name of S is deallo
ated and S isdeallo
ated itself too.Note:Complexity: O( |S| )Pre
ondition:S must be a valid gdsl_sta
k_tGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



180 gdsl Module Do
umentationParameters:S The sta
k to destroySee also:gdsl_sta
k_allo
()(p. 179)gdsl_sta
k_�ush()(p. 180)4.16.2.3 void gdsl_sta
k_�ush (gdsl_sta
k_t S)Flush a sta
k.Deallo
ate all the elements of the sta
k S by 
alling S's FREE_F fun
tion passedto gdsl_sta
k_allo
()(p. 179). S is not deallo
ated itself and S's name is notmodi�ed.Note:Complexity: O( |S| )Pre
ondition:S must be a valid gdsl_sta
k_tParameters:S The sta
k to �ushSee also:gdsl_sta
k_allo
()(p. 179)gdsl_sta
k_free()(p. 179)4.16.2.4 
onst 
har∗ gdsl_sta
k_get_name (
onst gdsl_sta
k_t S)Getsthe name of a sta
k.Note:Complexity: O( 1 )Pre
ondition:Q must be a valid gdsl_sta
k_tPost
ondition:The returned string MUST NOT be freed.Parameters:S The sta
k to get the name fromReturns:the name of the sta
k S.See also:gdsl_sta
k_set_name()(p. 183)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.16 Sta
k manipulation module 1814.16.2.5 ulong gdsl_sta
k_get_size (
onst gdsl_sta
k_t S)Get the size of a sta
k.Note:Complexity: O( 1 )Pre
ondition:S must be a valid gdsl_sta
k_tParameters:S The sta
k to get the size fromReturns:the number of elements of the sta
k S (noted |S|).4.16.2.6 ulong gdsl_sta
k_get_growing_fa
tor (
onstgdsl_sta
k_t S)Get the growing fa
tor of a sta
k.Get the growing fa
tor of the sta
k S. This value is the amount of 
ells toreserve for next insertions. For example, if you set this value to 10, ea
h timethe number of elements of S rea
hes 10, then 10 new 
ells will be reserved for next10 insertions. It is a way to save time for insertions. This value is 1 by defaultand 
an be modi�ed with gdsl_sta
k_set_growing_fa
tor()(p. 183).Note:Complexity: O( 1 )Pre
ondition:S must be a valid gdsl_sta
k_tParameters:S The sta
k to get the growing fa
tor fromReturns:the growing fa
tor of the sta
k S.See also:gdsl_sta
k_insert()(p. 184)gdsl_sta
k_set_growing_fa
tor()(p. 183)4.16.2.7 bool gdsl_sta
k_is_empty (
onst gdsl_sta
k_t S)Che
k if a sta
k is empty.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



182 gdsl Module Do
umentationNote:Complexity: O( 1 )Pre
ondition:S must be a valid gdsl_sta
k_tParameters:S The sta
k to 
he
kReturns:TRUE if the sta
k S is empty.FALSE if the sta
k S is not empty.4.16.2.8 gdsl_element_t gdsl_sta
k_get_top (
onst gdsl_sta
k_tS)Get the top of a sta
k.Note:Complexity: O( 1 )Pre
ondition:S must be a valid gdsl_sta
k_tParameters:S The sta
k to get the top fromReturns:the element 
ontained at the top position of the sta
k S if S is not empty.The returned element is not removed from S.NULL if the sta
k S is empty.See also:gdsl_sta
k_get_bottom()(p. 182)4.16.2.9 gdsl_element_t gdsl_sta
k_get_bottom (
onstgdsl_sta
k_t S)Get the bottom of a sta
k.Note:Complexity: O( 1 )Pre
ondition:S must be a valid gdsl_sta
k_tGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.16 Sta
k manipulation module 183Parameters:S The sta
k to get the bottom fromReturns:the element 
ontained at the bottom position of the sta
k S if S is notempty. The returned element is not removed from S.NULL if the sta
k S is empty.See also:gdsl_sta
k_get_top()(p. 182)4.16.2.10 gdsl_sta
k_t gdsl_sta
k_set_name (gdsl_sta
k_t S,
onst 
har ∗ NEW_NAME)Set the name of a sta
k.Change the previous name of the sta
k S to a 
opy of NEW_NAME.Note:Complexity: O( 1 )Pre
ondition:S must be a valid gdsl_sta
k_tParameters:S The sta
k to 
hange the nameNEW_NAME The new name of SReturns:the modi�ed sta
k in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_sta
k_get_name()(p. 180)4.16.2.11 void gdsl_sta
k_set_growing_fa
tor (gdsl_sta
k_t S,ulong G)Set the growing fa
tor of a sta
k.Set the growing fa
tor of the sta
k S. This value is the amount of 
ells toreserve for next insertions. For example, if you set this value to 10, ea
h timethe number of elements of S rea
hes 10, then 10 new 
ells will be reserved fornext 10 insertions. It is a way to save time for insertions. To know the a
tualvalue of the growing fa
tor, use gdsl_sta
k_get_growing_fa
tor()(p. 181)Note:Complexity: O( 1 )Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



184 gdsl Module Do
umentationPre
ondition:S must be a valid gdsl_sta
k_tParameters:S The sta
k to get the growing fa
tor fromG The new growing fa
tor of S.Returns:the growing fa
tor of the sta
k S.See also:gdsl_sta
k_insert()(p. 184)gdsl_sta
k_get_growing_fa
tor()(p. 181)4.16.2.12 gdsl_element_t gdsl_sta
k_insert (gdsl_sta
k_t S,void ∗ VALUE)Insert an element in a sta
k (PUSH).Allo
ate a new element E by 
alling S's ALLOC_F fun
tion on VALUE.ALLOC_F is the fun
tion pointer passed to gdsl_sta
k_allo
()(p. 179). Thenew element E is the inserted at the top position of the sta
k S. If the numberof elements in S rea
hes S's growing fa
tor (G), then G new 
ells are reservedfor future insertions into S to save time.Note:Complexity: O( 1 )Pre
ondition:S must be a valid gdsl_sta
k_tParameters:S The sta
k to insert inVALUE The value used to make the new element to insert into SReturns:the inserted element E in 
ase of su

ess.NULL in 
ase of insu�
ient memory.See also:gdsl_sta
k_set_growing_fa
tor()(p. 183)gdsl_sta
k_get_growing_fa
tor()(p. 181)gdsl_sta
k_remove()(p. 185)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.16 Sta
k manipulation module 1854.16.2.13 gdsl_element_t gdsl_sta
k_remove (gdsl_sta
k_t S)Remove an element from a sta
k (POP).Remove the element at the top position of the sta
k S.Note:Complexity: O( 1 )Pre
ondition:S must be a valid gdsl_sta
k_tParameters:S The sta
k to remove the top fromReturns:the removed element in 
ase of su

ess.NULL in 
ase of S is empty.See also:gdsl_sta
k_insert()(p. 184)4.16.2.14 gdsl_element_t gdsl_sta
k_sear
h (
onst gdsl_sta
k_tS, gdsl_
ompare_fun
_t COMP_F, void ∗ VALUE)Sear
h for a parti
ular element in a sta
k.Sear
h for the �rst element E equal to VALUE in the sta
k S, by using COMP_Fto 
ompare all S's element with.Note:Complexity: O( |S| )Pre
ondition:S must be a valid gdsl_sta
k_t & COMP_F != NULLParameters:S The sta
k to sear
h the element inCOMP_F The 
omparison fun
tion used to 
ompare S's element withVALUEVALUE The value to 
ompare S's elements withReturns:the �rst founded element E in 
ase of su

ess.NULL if no element is found.See also:gdsl_sta
k_sear
h_by_position()(p. 186)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



186 gdsl Module Do
umentation4.16.2.15 gdsl_element_t gdsl_sta
k_sear
h_by_position (
onstgdsl_sta
k_t S, ulong POS)Sear
h for an element by its position in a sta
k.Note:Complexity: O( 1 )Pre
ondition:S must be a valid gdsl_sta
k_t & POS > 0 & POS <= |S|Parameters:S The sta
k to sear
h the element inPOS The position where is the element to sear
hReturns:the element at the POS-th position in the sta
k S.NULL if POS > |L| or POS <= 0.See also:gdsl_sta
k_sear
h()(p. 185)4.16.2.16 gdsl_element_t gdsl_sta
k_map_forward (
onstgdsl_sta
k_t S, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a sta
k from bottom to top.Parse all elements of the sta
k S from bottom to top. The MAP_F fun
tion is
alled on ea
h S's element with USER_DATA argument. If MAP_F returnsGDSL_MAP_STOP, then gdsl_sta
k_map_forward()(p. 186) stops andreturns its last examinated element.Note:Complexity: O( |S| )Pre
ondition:S must be a valid gdsl_sta
k_t & MAP_F != NULLParameters:S The sta
k to parseMAP_F The map fun
tion to apply on ea
h S's elementUSER_DATA User's datas passed to MAP_F Returns the �rst elementfor whi
h MAP_F returns GDSL_MAP_STOP. Returns NULL whenthe parsing is done.See also:gdsl_sta
k_map_ba
kward()(p. 187)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.16 Sta
k manipulation module 1874.16.2.17 gdsl_element_t gdsl_sta
k_map_ba
kward (
onstgdsl_sta
k_t S, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a sta
k from top to bottom.Parse all elements of the sta
k S from top to bottom. The MAP_F fun
-tion is 
alled on ea
h S's element with USER_DATA argument. If MAP_-F returns GDSL_MAP_STOP, then gdsl_sta
k_map_ba
kward()(p. 187)stops and returns its last examinated element.Note:Complexity: O( |S| )Pre
ondition:S must be a valid gdsl_sta
k_t & MAP_F != NULLParameters:S The sta
k to parseMAP_F The map fun
tion to apply on ea
h S's elementUSER_DATA User's datas passed to MAP_FReturns:the �rst element for whi
h MAP_F returns GDSL_MAP_STOP.NULL when the parsing is done.See also:gdsl_sta
k_map_forward()(p. 186)4.16.2.18 void gdsl_sta
k_write (
onst gdsl_sta
k_tS, gdsl_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Write all the elements of a sta
k to a �le.Write the elements of the sta
k S to OUTPUT_FILE, using WRITE_F fun
-tion. Additionnal USER_DATA argument 
ould be passed to WRITE_F.Note:Complexity: O( |S| )Pre
ondition:S must be a valid gdsl_sta
k_t & OUTPUT_FILE != NULL &WRITE_F!= NULLParameters:S The sta
k to write.WRITE_F The write fun
tion.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



188 gdsl Module Do
umentationOUTPUT_FILE The �le where to write S's elements.USER_DATA User's datas passed to WRITE_F.See also:gdsl_sta
k_write_xml()(p. 188)gdsl_sta
k_dump()(p. 188)4.16.2.19 void gdsl_sta
k_write_xml (gdsl_sta
k_tS, gdsl_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Write the 
ontent of a sta
k to a �le into XML.Write the elements of the sta
k S to OUTPUT_FILE, into XML language.If WRITE_F != NULL, then uses WRITE_F to write S's elements toOUTPUT_FILE. Additionnal USER_DATA argument 
ould be passed toWRITE_F.Note:Complexity: O( |S| )Pre
ondition:S must be a valid gdsl_sta
k_t & OUTPUT_FILE != NULLParameters:S The sta
k to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write S's elements.USER_DATA User's datas passed to WRITE_F.See also:gdsl_sta
k_write()(p. 187)gdsl_sta
k_dump()(p. 188)4.16.2.20 void gdsl_sta
k_dump (gdsl_sta
k_t S,gdsl_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗ USER_DATA)Dump the internal stru
ture of a sta
k to a �le.Dump the stru
ture of the sta
k S to OUTPUT_FILE. If WRITE_F != NULL,then uses WRITE_F to write S's elements to OUTPUT_FILE. AdditionnalUSER_DATA argument 
ould be passed to WRITE_F.Note:Complexity: O( |S| )Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.16 Sta
k manipulation module 189Pre
ondition:S must be a valid gdsl_sta
k_t & OUTPUT_FILE != NULLParameters:S The sta
k to write.WRITE_F The write fun
tion.OUTPUT_FILE The �le where to write S's elements.USER_DATA User's datas passed to WRITE_F.See also:gdsl_sta
k_write()(p. 187)gdsl_sta
k_write_xml()(p. 188)

Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



190 gdsl Module Do
umentation4.17 GDSL typesTypedefs� typedef void ∗ gdsl_element_tGDSL element type.� typedef gdsl_element_t(∗ gdsl_allo
_fun
_t )(void ∗USER_-DATA)GDSL Allo
 element fun
tion type.� typedef void(∗ gdsl_free_fun
_t )(gdsl_element_t E)GDSL Free element fun
tion type.� typedef gdsl_element_t(∗ gdsl_
opy_fun
_t )(
onst gdsl_-element_t E)GDSL Copy element fun
tion type.� typedef int(∗ gdsl_map_fun
_t )(
onst gdsl_element_t E, gdsl_-lo
ation_t LOCATION, void ∗USER_DATA)GDSL Map element fun
tion type.� typedef long int(∗ gdsl_
ompare_fun
_t )(
onst gdsl_element_tE, void ∗VALUE)GDSL Comparison element fun
tion type.� typedef void(∗ gdsl_write_fun
_t )(
onst gdsl_element_t E,FILE ∗OUTPUT_FILE, gdsl_lo
ation_t LOCATION, void ∗USER_-DATA)GDSL Write element fun
tion type.� typedef unsigned long int ulongEnumerations� enum gdsl_
onstant_t {GDSL_ERR_MEM_ALLOC = -1, GDSL_MAP_STOP = 0,GDSL_MAP_CONT = 1, GDSL_INSERTED,GDSL_FOUND }GDSL Constants.� enum gdsl_lo
ation_t {GDSL_LOCATION_UNDEF = 0,GDSL_LOCATION_HEAD= 1, GDSL_LOCATION_ROOT = 1, GDSL_LOCATION_-TOP = 1, Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.17 GDSL types 191GDSL_LOCATION_TAIL = 2, GDSL_LOCATION_LEAF =2, GDSL_LOCATION_BOTTOM = 2, GDSL_LOCATION_-FIRST = 1,GDSL_LOCATION_LAST = 2, GDSL_LOCATION_-FIRST_COL = 1, GDSL_LOCATION_LAST_COL = 2,GDSL_LOCATION_FIRST_ROW = 4,GDSL_LOCATION_LAST_ROW = 8 }� enum bool { FALSE = 0, TRUE = 1 }4.17.1 Typedef Do
umentation4.17.1.1 typedef void∗ gdsl_element_tGDSL element type.All GDSL internal data stru
tures 
ontains a �eld of this type. This �eld is forGDSL users to store their data into GDSL data stru
tures.De�nition at line 130 of �le gdsl_types.h.4.17.1.2 typedef gdsl_element_t(∗ gdsl_allo
_fun
_t)(void
∗USER_DATA)GDSL Allo
 element fun
tion type.This fun
tion type is for allo
ating a new gdsl_element_t variable. TheUSER_DATA argument should be used to �ll-in the new element.Parameters:USER_DATA user data used to 
reate the new element.Returns:the newly allo
ated element in 
ase of su

ess.NULL in 
ase of failure.See also:gdsl_free_fun
_t(p. 191)De�nition at line 144 of �le gdsl_types.h.4.17.1.3 typedef void(∗ gdsl_free_fun
_t)(gdsl_element_t E)GDSL Free element fun
tion type.This fun
tion type is for freeing a gdsl_element_t variable. The element musthave been previously allo
ated by a fun
tion of gdsl_allo
_fun
_t type. A freefun
tion a

ording to gdsl_free_fun
_t must free the ressour
es allo
ated bythe 
orresponding 
all to the fun
tion of type gdsl_allo
_fun
_t. The GDSLfun
tions doesn't 
he
k if E != NULL before 
alling this fun
tion.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



192 gdsl Module Do
umentationParameters:E The element to deallo
ate.See also:gdsl_allo
_fun
_t(p. 191)De�nition at line 162 of �le gdsl_types.h.4.17.1.4 typedef gdsl_element_t(∗ gdsl_
opy_fun
_t)(
onstgdsl_element_t E)GDSL Copy element fun
tion type.This fun
tion type is for 
opying gdsl_element_t variables.Parameters:E The gdsl_element_t variable to 
opy.Returns:the 
opied element in 
ase of su

ess.NULL in 
ase of failure.De�nition at line 175 of �le gdsl_types.h.4.17.1.5 typedef int(∗ gdsl_map_fun
_t)(
onst gdsl_element_tE, gdsl_lo
ation_t LOCATION, void ∗USER_DATA)GDSL Map element fun
tion type.This fun
tion type is for mapping a gdsl_element_t variable from a GDSLdata stru
ture. The optional USER_DATA 
ould be used to do spe
ial thingif needed.Parameters:E The a
tually mapped gdsl_element_t variable.LOCATION The lo
ation of E in the data stru
ture.USER_DATA User's datas.Returns:GDSL_MAP_STOP if the mapping must be stopped.GDSL_MAP_CONT if the mapping must be 
ontinued.De�nition at line 192 of �le gdsl_types.h.4.17.1.6 typedef long int(∗ gdsl_
ompare_fun
_t)(
onstgdsl_element_t E, void ∗VALUE)GDSL Comparison element fun
tion type.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



4.17 GDSL types 193This fun
tion type is used to 
ompare a gdsl_element_t variable with a uservalue. The E argument is always the one in the GDSL data stru
ture, VALUEis always the one the user wants to 
ompare E with.Parameters:E The gdsl_element_t variable 
ontained into the data stru
ture to 
om-pare from.VALUE The user data to 
ompare E with.Returns:
< 0 if E is assumed to be less than VALUE.0 if E is assumed to be equal to VALUE.
> 0 if E is assumed to be greather than VALUE.De�nition at line 213 of �le gdsl_types.h.4.17.1.7 typedef void(∗ gdsl_write_fun
_t)(
onst gdsl_element_tE, FILE ∗OUTPUT_FILE, gdsl_lo
ation_t LOCATION,void ∗USER_DATA)GDSL Write element fun
tion type.This fun
tion type is for writing a gdsl_element_t E to OUTPUT_FILE. Ad-ditional USER_DATA 
ould be passed to it.Parameters:E The gdsl element to write.OUTPUT_FILE The �le where to write E.LOCATION The lo
ation of E in the data stru
ture.USER_DATA User's datas.De�nition at line 229 of �le gdsl_types.h.4.17.1.8 typedef unsigned long int ulongDe�nition at line 246 of �le gdsl_types.h.4.17.2 Enumeration Type Do
umentation4.17.2.1 enum gdsl_
onstant_tGDSL Constants.Enumerator:GDSL_ERR_MEM_ALLOC Memory allo
ation errorGDSL_MAP_STOP For stopping a parsing fun
tionGenerated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



194 gdsl Module Do
umentationGDSL_MAP_CONT For 
ontinuing a parsing fun
tionGDSL_INSERTED To indi
ate an inserted valueGDSL_FOUND To indi
ate a founded valueDe�nition at line 48 of �le gdsl_types.h.4.17.2.2 enum gdsl_lo
ation_tEnumerator:GDSL_LOCATION_UNDEF Element position unde�nedGDSL_LOCATION_HEAD Element is at head positionGDSL_LOCATION_ROOT Element is on leaf positionGDSL_LOCATION_TOP Element is at top positionGDSL_LOCATION_TAIL Element is at tail positionGDSL_LOCATION_LEAF Element is on root positionGDSL_LOCATION_BOTTOM Element is at bottom positionGDSL_LOCATION_FIRST Element is the �rstGDSL_LOCATION_LAST Element is the lastGDSL_LOCATION_FIRST_COL Element is on �rst 
olumnGDSL_LOCATION_LAST_COL Element is on last 
olumnGDSL_LOCATION_FIRST_ROW Element is on �rst rowGDSL_LOCATION_LAST_ROW Element is on last rowDe�nition at line 69 of �le gdsl_types.h.4.17.2.3 enum boolGDSL boolean type. De�nes _NO_LIBGDSL_TYPES_ at 
ompilation timeif you don't want them.Enumerator:FALSE FALSE boolean valueTRUE TRUE boolean valueDe�nition at line 271 of �le gdsl_types.h.
Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



Chapter 5gdsl File Do
umentation
5.1 _gdsl_bintree.h File Referen
eTypedefs� typedef _gdsl_bintree ∗ _gdsl_bintree_tGDSL low-level binary tree type.� typedef int(∗ _gdsl_bintree_map_fun
_t )(
onst _gdsl_-bintree_t TREE, void ∗USER_DATA)GDSL low-level binary tree map fun
tion type.� typedef void(∗ _gdsl_bintree_write_fun
_t )(
onst _gdsl_-bintree_t TREE, FILE ∗OUTPUT_FILE, void ∗USER_DATA)GDSL low-level binary tree write fun
tion type.Fun
tions� _gdsl_bintree_t _gdsl_bintree_allo
 (
onst gdsl_element_t E,
onst _gdsl_bintree_t LEFT, 
onst _gdsl_bintree_t RIGHT)Create a new low-level binary tree.� void _gdsl_bintree_free (_gdsl_bintree_t T, 
onst gdsl_free_-fun
_t FREE_F)Destroy a low-level binary tree.� _gdsl_bintree_t _gdsl_bintree_
opy (
onst _gdsl_bintree_tT, 
onst gdsl_
opy_fun
_t COPY_F)Copy a low-level binary tree.� bool _gdsl_bintree_is_empty (
onst _gdsl_bintree_t T)



196 gdsl File Do
umentationChe
k if a low-level binary tree is empty.� bool _gdsl_bintree_is_leaf (
onst _gdsl_bintree_t T)Che
k if a low-level binary tree is redu
ed to a leaf.� bool _gdsl_bintree_is_root (
onst _gdsl_bintree_t T)Che
k if a low-level binary tree is a root.� gdsl_element_t _gdsl_bintree_get_
ontent (
onst _gdsl_-bintree_t T)Get the root 
ontent of a low-level binary tree.� _gdsl_bintree_t _gdsl_bintree_get_parent (
onst _gdsl_-bintree_t T)Get the parent tree of a low-level binary tree.� _gdsl_bintree_t _gdsl_bintree_get_left (
onst _gdsl_-bintree_t T)Get the left sub-tree of a low-level binary tree.� _gdsl_bintree_t _gdsl_bintree_get_right (
onst _gdsl_-bintree_t T)Get the right sub-tree of a low-level binary tree.� _gdsl_bintree_t ∗ _gdsl_bintree_get_left_ref (
onst _gdsl_-bintree_t T)Get the left sub-tree referen
e of a low-level binary tree.� _gdsl_bintree_t ∗ _gdsl_bintree_get_right_ref (
onst _-gdsl_bintree_t T)Get the right sub-tree referen
e of a low-level binary tree.� ulong _gdsl_bintree_get_height (
onst _gdsl_bintree_t T)Get the height of a low-level binary tree.� ulong _gdsl_bintree_get_size (
onst _gdsl_bintree_t T)Get the size of a low-level binary tree.� void _gdsl_bintree_set_
ontent (_gdsl_bintree_t T, 
onstgdsl_element_t E)Set the root element of a low-level binary tree.� void _gdsl_bintree_set_parent (_gdsl_bintree_t T, 
onst _-gdsl_bintree_t P)Set the parent tree of a low-level binary tree.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



5.1 _gdsl_bintree.h File Referen
e 197� void _gdsl_bintree_set_left (_gdsl_bintree_t T, 
onst _gdsl_-bintree_t L)Set left sub-tree of a low-level binary tree.� void _gdsl_bintree_set_right (_gdsl_bintree_t T, 
onst _-gdsl_bintree_t R)Set right sub-tree of a low-level binary tree.� _gdsl_bintree_t _gdsl_bintree_rotate_left (_gdsl_bintree_t
∗T)Left rotate a low-level binary tree.� _gdsl_bintree_t _gdsl_bintree_rotate_right (_gdsl_-bintree_t ∗T)Right rotate a low-level binary tree.� _gdsl_bintree_t _gdsl_bintree_rotate_left_right (_gdsl_-bintree_t ∗T)Left-right rotate a low-level binary tree.� _gdsl_bintree_t _gdsl_bintree_rotate_right_left (_gdsl_-bintree_t ∗T)Right-left rotate a low-level binary tree.� _gdsl_bintree_t _gdsl_bintree_map_pre�x (
onst _gdsl_-bintree_t T, 
onst _gdsl_bintree_map_fun
_t MAP_F, void
∗USER_DATA)Parse a low-level binary tree in pre�xed order.� _gdsl_bintree_t _gdsl_bintree_map_in�x (
onst _gdsl_-bintree_t T, 
onst _gdsl_bintree_map_fun
_t MAP_F, void
∗USER_DATA)Parse a low-level binary tree in in�xed order.� _gdsl_bintree_t _gdsl_bintree_map_post�x (
onst _gdsl_-bintree_t T, 
onst _gdsl_bintree_map_fun
_t MAP_F, void
∗USER_DATA)Parse a low-level binary tree in post�xed order.� void _gdsl_bintree_write (
onst _gdsl_bintree_t T, 
onst _-gdsl_bintree_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE,void ∗USER_DATA)Write the 
ontent of all nodes of a low-level binary tree to a �le.� void _gdsl_bintree_write_xml (
onst _gdsl_bintree_t T, 
onst_gdsl_bintree_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE,void ∗USER_DATA)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



198 gdsl File Do
umentationWrite the 
ontent of a low-level binary tree to a �le into XML.� void _gdsl_bintree_dump (
onst _gdsl_bintree_t T, 
onst _-gdsl_bintree_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE,void ∗USER_DATA)Dump the internal stru
ture of a low-level binary tree to a �le.
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5.2 _gdsl_bstree.h File Referen
e 1995.2 _gdsl_bstree.h File Referen
eTypedefs� typedef _gdsl_bintree_t _gdsl_bstree_tGDSL low-level binary sear
h tree type.� typedef int(∗ _gdsl_bstree_map_fun
_t )(_gdsl_bstree_tTREE, void ∗USER_DATA)GDSL low-level binary sear
h tree map fun
tion type.� typedef void(∗ _gdsl_bstree_write_fun
_t )(_gdsl_bstree_tTREE, FILE ∗OUTPUT_FILE, void ∗USER_DATA)GDSL low-level binary sear
h tree write fun
tion type.Fun
tions� _gdsl_bstree_t _gdsl_bstree_allo
 (
onst gdsl_element_tE)Create a new low-level binary sear
h tree.� void _gdsl_bstree_free (_gdsl_bstree_t T, 
onst gdsl_free_-fun
_t FREE_F)Destroy a low-level binary sear
h tree.� _gdsl_bstree_t _gdsl_bstree_
opy (
onst _gdsl_bstree_t T,
onst gdsl_
opy_fun
_t COPY_F)Copy a low-level binary sear
h tree.� bool _gdsl_bstree_is_empty (
onst _gdsl_bstree_t T)Che
k if a low-level binary sear
h tree is empty.� bool _gdsl_bstree_is_leaf (
onst _gdsl_bstree_t T)Che
k if a low-level binary sear
h tree is redu
ed to a leaf.� gdsl_element_t _gdsl_bstree_get_
ontent (
onst _gdsl_-bstree_t T)Get the root 
ontent of a low-level binary sear
h tree.� bool _gdsl_bstree_is_root (
onst _gdsl_bstree_t T)Che
k if a low-level binary sear
h tree is a root.� _gdsl_bstree_t _gdsl_bstree_get_parent (
onst _gdsl_-bstree_t T)Get the parent tree of a low-level binary sear
h tree.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



200 gdsl File Do
umentation� _gdsl_bstree_t _gdsl_bstree_get_left (
onst _gdsl_bstree_tT) Get the left sub-tree of a low-level binary sear
h tree.� _gdsl_bstree_t _gdsl_bstree_get_right (
onst _gdsl_-bstree_t T)Get the right sub-tree of a low-level binary sear
h tree.� ulong _gdsl_bstree_get_size (
onst _gdsl_bstree_t T)Get the size of a low-level binary sear
h tree.� ulong _gdsl_bstree_get_height (
onst _gdsl_bstree_t T)Get the height of a low-level binary sear
h tree.� _gdsl_bstree_t _gdsl_bstree_insert (_gdsl_bstree_t ∗T,
onst gdsl_
ompare_fun
_t COMP_F, 
onst gdsl_element_tVALUE, int ∗RESULT)Insert an element into a low-level binary sear
h tree if it's not found or returnit.� gdsl_element_t _gdsl_bstree_remove (_gdsl_bstree_t ∗T,
onst gdsl_
ompare_fun
_t COMP_F, 
onst gdsl_element_tVALUE)Remove an element from a low-level binary sear
h tree.� _gdsl_bstree_t _gdsl_bstree_sear
h (
onst _gdsl_bstree_tT, 
onst gdsl_
ompare_fun
_t COMP_F, 
onst gdsl_element_tVALUE)Sear
h for a parti
ular element into a low-level binary sear
h tree.� _gdsl_bstree_t _gdsl_bstree_sear
h_next (
onst _gdsl_-bstree_t T, 
onst gdsl_
ompare_fun
_t COMP_F, 
onst gdsl_-element_t VALUE)Sear
h for the next element of a parti
ular element into a low-level binarysear
h tree, a

ording to the binary sear
h tree order.� _gdsl_bstree_t _gdsl_bstree_map_pre�x (
onst _gdsl_-bstree_t T, 
onst _gdsl_bstree_map_fun
_t MAP_F, void
∗USER_DATA)Parse a low-level binary sear
h tree in pre�xed order.� _gdsl_bstree_t _gdsl_bstree_map_in�x (
onst _gdsl_-bstree_t T, 
onst _gdsl_bstree_map_fun
_t MAP_F, void
∗USER_DATA)Parse a low-level binary sear
h tree in in�xed order.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



5.2 _gdsl_bstree.h File Referen
e 201� _gdsl_bstree_t _gdsl_bstree_map_post�x (
onst _gdsl_-bstree_t T, 
onst _gdsl_bstree_map_fun
_t MAP_F, void
∗USER_DATA)Parse a low-level binary sear
h tree in post�xed order.� void _gdsl_bstree_write (
onst _gdsl_bstree_t T, 
onst _-gdsl_bstree_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE,void ∗USER_DATA)Write the 
ontent of all nodes of a low-level binary sear
h tree to a �le.� void _gdsl_bstree_write_xml (
onst _gdsl_bstree_t T, 
onst_gdsl_bstree_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE,void ∗USER_DATA)Write the 
ontent of a low-level binary sear
h tree to a �le into XML.� void _gdsl_bstree_dump (
onst _gdsl_bstree_t T, 
onst _-gdsl_bstree_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE,void ∗USER_DATA)Dump the internal stru
ture of a low-level binary sear
h tree to a �le.
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202 gdsl File Do
umentation5.3 _gdsl_list.h File Referen
eTypedefs� typedef _gdsl_node_t _gdsl_list_tGDSL low-level doubly-linked list type.Fun
tions� _gdsl_list_t _gdsl_list_allo
 (
onst gdsl_element_t E)Create a new low-level list.� void _gdsl_list_free (_gdsl_list_t L, 
onst gdsl_free_fun
_tFREE_F)Destroy a low-level list.� bool _gdsl_list_is_empty (
onst _gdsl_list_t L)Che
k if a low-level list is empty.� ulong _gdsl_list_get_size (
onst _gdsl_list_t L)Get the size of a low-level list.� void _gdsl_list_link (_gdsl_list_t L1, _gdsl_list_t L2)Link two low-level lists together.� void _gdsl_list_insert_after (_gdsl_list_t L, _gdsl_list_tPREV)Insert a low-level list after another one.� void _gdsl_list_insert_before (_gdsl_list_t L, _gdsl_list_tSUCC)Insert a low-level list before another one.� void _gdsl_list_remove (_gdsl_node_t NODE)Remove a node from a low-level list.� _gdsl_list_t _gdsl_list_sear
h (_gdsl_list_t L, 
onst gdsl_-
ompare_fun
_t COMP_F, void ∗VALUE)Sear
h for a parti
ular node in a low-level list.� _gdsl_list_t _gdsl_list_map_forward (
onst _gdsl_list_t L,
onst _gdsl_node_map_fun
_t MAP_F, void ∗USER_DATA)Parse a low-level list in forward order.� _gdsl_list_t _gdsl_list_map_ba
kward (
onst _gdsl_list_t L,
onst _gdsl_node_map_fun
_t MAP_F, void ∗USER_DATA)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



5.3 _gdsl_list.h File Referen
e 203Parse a low-level list in ba
kward order.� void_gdsl_list_write (
onst_gdsl_list_t L, 
onst_gdsl_node_-write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_-DATA)Write all nodes of a low-level list to a �le.� void _gdsl_list_write_xml (
onst _gdsl_list_t L, 
onst _-gdsl_node_write_fun
_tWRITE_F, FILE ∗OUTPUT_FILE, void
∗USER_DATA)Write all nodes of a low-level list to a �le into XML.� void _gdsl_list_dump (
onst _gdsl_list_t L, 
onst _gdsl_-node_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void
∗USER_DATA)Dump the internal stru
ture of a low-level list to a �le.
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204 gdsl File Do
umentation5.4 _gdsl_node.h File Referen
eTypedefs� typedef _gdsl_node ∗ _gdsl_node_tGDSL low-level doubly linked node type.� typedef int(∗ _gdsl_node_map_fun
_t )(
onst _gdsl_node_tNODE, void ∗USER_DATA)GDSL low-level doubly-linked node map fun
tion type.� typedef void(∗ _gdsl_node_write_fun
_t )(
onst _gdsl_node_tNODE, FILE ∗OUTPUT_FILE, void ∗USER_DATA)GDSL low-level doubly-linked node write fun
tion type.Fun
tions� _gdsl_node_t _gdsl_node_allo
 (void)Create a new low-level node.� gdsl_element_t _gdsl_node_free (_gdsl_node_t NODE)Destroy a low-level node.� _gdsl_node_t _gdsl_node_get_su

 (
onst _gdsl_node_tNODE)Get the su

essor of a low-level node.� _gdsl_node_t _gdsl_node_get_pred (
onst _gdsl_node_tNODE)Get the prede
essor of a low-level node.� gdsl_element_t _gdsl_node_get_
ontent (
onst _gdsl_-node_t NODE)Get the 
ontent of a low-level node.� void _gdsl_node_set_su

 (_gdsl_node_t NODE, 
onst _-gdsl_node_t SUCC)Set the su

essor of a low-level node.� void _gdsl_node_set_pred (_gdsl_node_t NODE, 
onst _-gdsl_node_t PRED)Set the prede
essor of a low-level node.� void _gdsl_node_set_
ontent (_gdsl_node_t NODE, 
onstgdsl_element_t CONTENT)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



5.4 _gdsl_node.h File Referen
e 205Set the 
ontent of a low-level node.� void _gdsl_node_link (_gdsl_node_t NODE1, _gdsl_node_tNODE2)Link two low-level nodes together.� void _gdsl_node_unlink (_gdsl_node_t NODE1, _gdsl_-node_t NODE2)Unlink two low-level nodes.� void _gdsl_node_write (
onst _gdsl_node_t NODE, 
onst _-gdsl_node_write_fun
_tWRITE_F, FILE ∗OUTPUT_FILE, void
∗USER_DATA)Write a low-level node to a �le.� void _gdsl_node_write_xml (
onst _gdsl_node_t NODE, 
onst_gdsl_node_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE,void ∗USER_DATA)Write a low-level node to a �le into XML.� void _gdsl_node_dump (
onst _gdsl_node_t NODE, 
onst _-gdsl_node_write_fun
_tWRITE_F, FILE ∗OUTPUT_FILE, void
∗USER_DATA)Dump the internal stru
ture of a low-level node to a �le.
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206 gdsl File Do
umentation5.5 gdsl.h File Referen
eFun
tions� 
onst 
har ∗ gdsl_get_version (void)Get GDSL version number as a string.
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5.6 gdsl_2darray.h File Referen
e 2075.6 gdsl_2darray.h File Referen
eTypedefs� typedef gdsl_2darray ∗ gdsl_2darray_tGDSL 2D-array type.Fun
tions� gdsl_2darray_t gdsl_2darray_allo
 (
onst 
har ∗NAME, 
onstulong R, 
onst ulong C, 
onst gdsl_allo
_fun
_t ALLOC_F, 
onstgdsl_free_fun
_t FREE_F)Create a new 2D-array.� void gdsl_2darray_free (gdsl_2darray_t A)Destroy a 2D-array.� 
onst 
har ∗ gdsl_2darray_get_name (
onst gdsl_2darray_t A)Get the name of a 2D-array.� ulong gdsl_2darray_get_rows_number (
onst gdsl_2darray_tA) Get the number of rows of a 2D-array.� ulong gdsl_2darray_get_
olumns_number (
onst gdsl_-2darray_t A)Get the number of 
olumns of a 2D-array.� ulong gdsl_2darray_get_size (
onst gdsl_2darray_t A)Get the size of a 2D-array.� gdsl_element_t gdsl_2darray_get_
ontent (
onst gdsl_-2darray_t A, 
onst ulong R, 
onst ulong C)Get an element from a 2D-array.� gdsl_2darray_t gdsl_2darray_set_name (gdsl_2darray_t A,
onst 
har ∗NEW_NAME)Set the name of a 2D-array.� gdsl_element_t gdsl_2darray_set_
ontent (gdsl_2darray_t A,
onst ulong R, 
onst ulong C, void ∗VALUE)Modify an element in a 2D-array.� void gdsl_2darray_write (
onst gdsl_2darray_t A, 
onst gdsl_-write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_-DATA)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



208 gdsl File Do
umentationWrite the 
ontent of a 2D-array to a �le.� void gdsl_2darray_write_xml (
onst gdsl_2darray_t A, 
onstgdsl_write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void
∗USER_DATA)Write the 
ontent of a 2D array to a �le into XML.� void gdsl_2darray_dump (
onst gdsl_2darray_t A, 
onst gdsl_-write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_-DATA)Dump the internal stru
ture of a 2D array to a �le.
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5.7 gdsl_bstree.h File Referen
e 2095.7 gdsl_bstree.h File Referen
eTypedefs� typedef gdsl_bstree ∗ gdsl_bstree_tGDSL binary sear
h tree type.Fun
tions� gdsl_bstree_t gdsl_bstree_allo
 (
onst 
har ∗NAME, gdsl_-allo
_fun
_t ALLOC_F, gdsl_free_fun
_t FREE_F, gdsl_-
ompare_fun
_t COMP_F)Create a new binary sear
h tree.� void gdsl_bstree_free (gdsl_bstree_t T)Destroy a binary sear
h tree.� void gdsl_bstree_�ush (gdsl_bstree_t T)Flush a binary sear
h tree.� 
onst 
har ∗ gdsl_bstree_get_name (
onst gdsl_bstree_t T)Get the name of a binary sear
h tree.� bool gdsl_bstree_is_empty (
onst gdsl_bstree_t T)Che
k if a binary sear
h tree is empty.� gdsl_element_t gdsl_bstree_get_root (
onst gdsl_bstree_tT) Get the root of a binary sear
h tree.� ulong gdsl_bstree_get_size (
onst gdsl_bstree_t T)Get the size of a binary sear
h tree.� ulong gdsl_bstree_get_height (
onst gdsl_bstree_t T)Get the height of a binary sear
h tree.� gdsl_bstree_t gdsl_bstree_set_name (gdsl_bstree_t T, 
onst
har ∗NEW_NAME)Set the name of a binary sear
h tree.� gdsl_element_t gdsl_bstree_insert (gdsl_bstree_t T, void
∗VALUE, int ∗RESULT)Insert an element into a binary sear
h tree if it's not found or return it.� gdsl_element_t gdsl_bstree_remove (gdsl_bstree_t T, void
∗VALUE)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



210 gdsl File Do
umentationRemove an element from a binary sear
h tree.� gdsl_bstree_t gdsl_bstree_delete (gdsl_bstree_t T, void
∗VALUE)Delete an element from a binary sear
h tree.� gdsl_element_t gdsl_bstree_sear
h (
onst gdsl_bstree_t T,gdsl_
ompare_fun
_t COMP_F, void ∗VALUE)Sear
h for a parti
ular element into a binary sear
h tree.� gdsl_element_t gdsl_bstree_map_pre�x (
onst gdsl_bstree_tT, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a binary sear
h tree in pre�xed order.� gdsl_element_t gdsl_bstree_map_in�x (
onst gdsl_bstree_tT, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a binary sear
h tree in in�xed order.� gdsl_element_t gdsl_bstree_map_post�x (
onst gdsl_bstree_-t T, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a binary sear
h tree in post�xed order.� void gdsl_bstree_write (
onst gdsl_bstree_t T, gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write the element of ea
h node of a binary sear
h tree to a �le.� void gdsl_bstree_write_xml (
onst gdsl_bstree_t T, gdsl_-write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_-DATA)Write the 
ontent of a binary sear
h tree to a �le into XML.� void gdsl_bstree_dump (
onst gdsl_bstree_t T, gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Dump the internal stru
ture of a binary sear
h tree to a �le.
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5.8 gdsl_hash.h File Referen
e 2115.8 gdsl_hash.h File Referen
eTypedefs� typedef hash_table ∗ gdsl_hash_tGDSL hashtable type.� typedef 
onst 
har ∗(∗ gdsl_key_fun
_t )(void ∗VALUE)GDSL hashtable key fun
tion type.� typedef ulong(∗ gdsl_hash_fun
_t )(
onst 
har ∗KEY)GDSL hashtable hash fun
tion type.Fun
tions� ulong gdsl_hash (
onst 
har ∗KEY)Computes a hash value from a NULL terminated 
hara
ter string.� gdsl_hash_t gdsl_hash_allo
 (
onst 
har ∗NAME, gdsl_allo
_-fun
_t ALLOC_F, gdsl_free_fun
_t FREE_F, gdsl_key_-fun
_t KEY_F, gdsl_hash_fun
_t HASH_F, ushort INITIAL_-ENTRIES_NB)Create a new hashtable.� void gdsl_hash_free (gdsl_hash_t H)Destroy a hashtable.� void gdsl_hash_�ush (gdsl_hash_t H)Flush a hashtable.� 
onst 
har ∗ gdsl_hash_get_name (
onst gdsl_hash_t H)Get the name of a hashtable.� ushort gdsl_hash_get_entries_number (
onst gdsl_hash_t H)Get the number of entries of a hashtable.� ushort gdsl_hash_get_lists_max_size (
onst gdsl_hash_t H)Get the max number of elements allowed in ea
h entry of a hashtable.� ushort gdsl_hash_get_longest_list_size (
onst gdsl_hash_tH) Get the number of elements of the longest list entry of a hashtable.� ulong gdsl_hash_get_size (
onst gdsl_hash_t H)Get the size of a hashtable.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



212 gdsl File Do
umentation� double gdsl_hash_get_�ll_fa
tor (
onst gdsl_hash_t H)Get the �ll fa
tor of a hashtable.� gdsl_hash_t gdsl_hash_set_name (gdsl_hash_t H, 
onst 
har
∗NEW_NAME)Set the name of a hashtable.� gdsl_element_t gdsl_hash_insert (gdsl_hash_t H, void
∗VALUE)Insert an element into a hashtable (PUSH).� gdsl_element_t gdsl_hash_remove (gdsl_hash_t H, 
onst 
har
∗KEY)Remove an element from a hashtable (POP).� gdsl_hash_t gdsl_hash_delete (gdsl_hash_t H, 
onst 
har
∗KEY)Delete an element from a hashtable.� gdsl_hash_t gdsl_hash_modify (gdsl_hash_t H, ushort NEW_-ENTRIES_NB, ushort NEW_LISTS_MAX_SIZE)In
rease the dimensions of a hashtable.� gdsl_element_t gdsl_hash_sear
h (
onst gdsl_hash_t H, 
onst
har ∗KEY)Sear
h for a parti
ular element into a hashtable (GET).� gdsl_element_t gdsl_hash_map (
onst gdsl_hash_t H, gdsl_-map_fun
_t MAP_F, void ∗USER_DATA)Parse a hashtable.� void gdsl_hash_write (
onst gdsl_hash_t H, gdsl_write_fun
_tWRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write all the elements of a hashtable to a �le.� void gdsl_hash_write_xml (
onst gdsl_hash_t H, gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write the 
ontent of a hashtable to a �le into XML.� void gdsl_hash_dump (
onst gdsl_hash_tH, gdsl_write_fun
_tWRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Dump the internal stru
ture of a hashtable to a �le.
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5.9 gdsl_heap.h File Referen
e 2135.9 gdsl_heap.h File Referen
eTypedefs� typedef heap ∗ gdsl_heap_tGDSL heap type.Fun
tions� gdsl_heap_t gdsl_heap_allo
 (
onst 
har ∗NAME, gdsl_allo
_-fun
_t ALLOC_F, gdsl_free_fun
_t FREE_F, gdsl_
ompare_-fun
_t COMP_F)Create a new heap.� void gdsl_heap_free (gdsl_heap_t H)Destroy a heap.� void gdsl_heap_�ush (gdsl_heap_t H)Flush a heap.� 
onst 
har ∗ gdsl_heap_get_name (
onst gdsl_heap_t H)Get the name of a heap.� ulong gdsl_heap_get_size (
onst gdsl_heap_t H)Get the size of a heap.� gdsl_element_t gdsl_heap_get_top (
onst gdsl_heap_t H)Get the top of a heap.� bool gdsl_heap_is_empty (
onst gdsl_heap_t H)Che
k if a heap is empty.� gdsl_heap_t gdsl_heap_set_name (gdsl_heap_t H, 
onst 
har
∗NEW_NAME)Set the name of a heap.� gdsl_element_t gdsl_heap_set_top (gdsl_heap_t H, void
∗VALUE)Substitute the top element of a heap by a lesser one.� gdsl_element_t gdsl_heap_insert (gdsl_heap_t H, void
∗VALUE)Insert an element into a heap (PUSH).� gdsl_element_t gdsl_heap_remove_top (gdsl_heap_t H)Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



214 gdsl File Do
umentationRemove the top element from a heap (POP).� gdsl_heap_t gdsl_heap_delete_top (gdsl_heap_t H)Delete the top element from a heap.� gdsl_element_t gdsl_heap_map_forward (
onst gdsl_heap_tH, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a heap.� void gdsl_heap_write (
onst gdsl_heap_t H, gdsl_write_fun
_tWRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write all the elements of a heap to a �le.� void gdsl_heap_write_xml (
onst gdsl_heap_t H, gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write the 
ontent of a heap to a �le into XML.� void gdsl_heap_dump (
onst gdsl_heap_t H, gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Dump the internal stru
ture of a heap to a �le.
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5.10 gdsl_list.h File Referen
e 2155.10 gdsl_list.h File Referen
eTypedefs� typedef _gdsl_list ∗ gdsl_list_tGDSL doubly-linked list type.� typedef _gdsl_list_
ursor ∗ gdsl_list_
ursor_tGDSL doubly-linked list 
ursor type.Fun
tions� gdsl_list_t gdsl_list_allo
 (
onst 
har ∗NAME, gdsl_allo
_-fun
_t ALLOC_F, gdsl_free_fun
_t FREE_F)Create a new list.� void gdsl_list_free (gdsl_list_t L)Destroy a list.� void gdsl_list_�ush (gdsl_list_t L)Flush a list.� 
onst 
har ∗ gdsl_list_get_name (
onst gdsl_list_t L)Get the name of a list.� ulong gdsl_list_get_size (
onst gdsl_list_t L)Get the size of a list.� bool gdsl_list_is_empty (
onst gdsl_list_t L)Che
k if a list is empty.� gdsl_element_t gdsl_list_get_head (
onst gdsl_list_t L)Get the head of a list.� gdsl_element_t gdsl_list_get_tail (
onst gdsl_list_t L)Get the tail of a list.� gdsl_list_t gdsl_list_set_name (gdsl_list_t L, 
onst 
har
∗NEW_NAME)Set the name of a list.� gdsl_element_t gdsl_list_insert_head (gdsl_list_t L, void
∗VALUE)Insert an element at the head of a list.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



216 gdsl File Do
umentation� gdsl_element_t gdsl_list_insert_tail (gdsl_list_t L, void
∗VALUE)Insert an element at the tail of a list.� gdsl_element_t gdsl_list_remove_head (gdsl_list_t L)Remove the head of a list.� gdsl_element_t gdsl_list_remove_tail (gdsl_list_t L)Remove the tail of a list.� gdsl_element_t gdsl_list_remove (gdsl_list_t L, gdsl_-
ompare_fun
_t COMP_F, 
onst void ∗VALUE)Remove a parti
ular element from a list.� gdsl_list_t gdsl_list_delete_head (gdsl_list_t L)Delete the head of a list.� gdsl_list_t gdsl_list_delete_tail (gdsl_list_t L)Delete the tail of a list.� gdsl_list_t gdsl_list_delete (gdsl_list_t L, gdsl_
ompare_-fun
_t COMP_F, 
onst void ∗VALUE)Delete a parti
ular element from a list.� gdsl_element_t gdsl_list_sear
h (
onst gdsl_list_t L, gdsl_-
ompare_fun
_t COMP_F, 
onst void ∗VALUE)Sear
h for a parti
ular element into a list.� gdsl_element_t gdsl_list_sear
h_by_position (
onst gdsl_-list_t L, ulong POS)Sear
h for an element by its position in a list.� gdsl_element_t gdsl_list_sear
h_max (
onst gdsl_list_t L,gdsl_
ompare_fun
_t COMP_F)Sear
h for the greatest element of a list.� gdsl_element_t gdsl_list_sear
h_min (
onst gdsl_list_t L,gdsl_
ompare_fun
_t COMP_F)Sear
h for the lowest element of a list.� gdsl_list_t gdsl_list_sort (gdsl_list_t L, gdsl_
ompare_-fun
_t COMP_F)Sort a list.� gdsl_element_t gdsl_list_map_forward (
onst gdsl_list_t L,gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a list from head to tail.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



5.10 gdsl_list.h File Referen
e 217� gdsl_element_t gdsl_list_map_ba
kward (
onst gdsl_list_t L,gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a list from tail to head.� void gdsl_list_write (
onst gdsl_list_t L, gdsl_write_fun
_tWRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write all the elements of a list to a �le.� void gdsl_list_write_xml (
onst gdsl_list_t L, gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write the 
ontent of a list to a �le into XML.� void gdsl_list_dump (
onst gdsl_list_t L, gdsl_write_fun
_tWRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Dump the internal stru
ture of a list to a �le.� gdsl_list_
ursor_t gdsl_list_
ursor_allo
 (
onst gdsl_list_tL) Create a new list 
ursor.� void gdsl_list_
ursor_free (gdsl_list_
ursor_t C)Destroy a list 
ursor.� void gdsl_list_
ursor_move_to_head (gdsl_list_
ursor_t C)Put a 
ursor on the head of its list.� void gdsl_list_
ursor_move_to_tail (gdsl_list_
ursor_t C)Put a 
ursor on the tail of its list.� gdsl_element_t gdsl_list_
ursor_move_to_value (gdsl_list_-
ursor_t C, gdsl_
ompare_fun
_t COMP_F, void ∗VALUE)Pla
e a 
ursor on a parti
ular element.� gdsl_element_t gdsl_list_
ursor_move_to_position (gdsl_-list_
ursor_t C, ulong POS)Pla
e a 
ursor on a element given by its position.� void gdsl_list_
ursor_step_forward (gdsl_list_
ursor_t C)Move a 
ursor one step forward of its list.� void gdsl_list_
ursor_step_ba
kward (gdsl_list_
ursor_t C)Move a 
ursor one step ba
kward of its list.� bool gdsl_list_
ursor_is_on_head (
onst gdsl_list_
ursor_tC) Che
k if a 
ursor is on the head of its list.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



218 gdsl File Do
umentation� bool gdsl_list_
ursor_is_on_tail (
onst gdsl_list_
ursor_tC) Che
k if a 
ursor is on the tail of its list.� bool gdsl_list_
ursor_has_su

 (
onst gdsl_list_
ursor_t C)Che
k if a 
ursor has a su

essor.� bool gdsl_list_
ursor_has_pred (
onst gdsl_list_
ursor_t C)Che
k if a 
ursor has a prede
essor.� void gdsl_list_
ursor_set_
ontent (gdsl_list_
ursor_t C,gdsl_element_t E)Set the 
ontent of the 
ursor.� gdsl_element_t gdsl_list_
ursor_get_
ontent (
onst gdsl_-list_
ursor_t C)Get the 
ontent of a 
ursor.� gdsl_element_t gdsl_list_
ursor_insert_after (gdsl_list_-
ursor_t C, void ∗VALUE)Insert a new element after a 
ursor.� gdsl_element_t gdsl_list_
ursor_insert_before (gdsl_list_-
ursor_t C, void ∗VALUE)Insert a new element before a 
ursor.� gdsl_element_t gdsl_list_
ursor_remove (gdsl_list_
ursor_tC) Remove
 the element under a 
ursor.� gdsl_element_t gdsl_list_
ursor_remove_after (gdsl_list_-
ursor_t C)Remove
 the element after a 
ursor.� gdsl_element_t gdsl_list_
ursor_remove_before (gdsl_list_-
ursor_t C)Remove the element before a 
ursor.� gdsl_list_
ursor_t gdsl_list_
ursor_delete (gdsl_list_-
ursor_t C)Delete the element under a 
ursor.� gdsl_list_
ursor_t gdsl_list_
ursor_delete_after (gdsl_list_-
ursor_t C)Delete the element after a 
ursor.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



5.10 gdsl_list.h File Referen
e 219� gdsl_list_
ursor_t gdsl_list_
ursor_delete_before (gdsl_-list_
ursor_t C)Delete the element before the 
ursor of a list.
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220 gdsl File Do
umentation5.11 gdsl_ma
ros.h File Referen
eDe�nes� #de�ne GDSL_MAX(X, Y) (X>Y?X:Y)Give the greatest number of two numbers.� #de�ne GDSL_MIN(X, Y) (X>Y?Y:X)Give the lowest number of two numbers.
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5.12 gdsl_perm.h File Referen
e 2215.12 gdsl_perm.h File Referen
eTypedefs� typedef gdsl_perm ∗ gdsl_perm_tGDSL permutation type.� typedef void(∗ gdsl_perm_write_fun
_t )(ulong E, FILE
∗OUTPUT_FILE, gdsl_lo
ation_t POSITION, void ∗USER_-DATA)GDSL permutation write fun
tion type.� typedef gdsl_perm_data ∗ gdsl_perm_data_tEnumerations� enum gdsl_perm_position_t { GDSL_PERM_POSITION_-FIRST = 1, GDSL_PERM_POSITION_LAST = 2 }This type is for gdsl_perm_write_fun
_t.Fun
tions� gdsl_perm_t gdsl_perm_allo
 (
onst 
har ∗NAME, 
onst ulongN) Create a new permutation.� void gdsl_perm_free (gdsl_perm_t P)Destroy a permutation.� gdsl_perm_t gdsl_perm_
opy (
onst gdsl_perm_t P)Copy a permutation.� 
onst 
har ∗ gdsl_perm_get_name (
onst gdsl_perm_t P)Get the name of a permutation.� ulong gdsl_perm_get_size (
onst gdsl_perm_t P)Get the size of a permutation.� ulong gdsl_perm_get_element (
onst gdsl_perm_t P, 
onstulong INDIX)Get the (INDIX+1)-th element from a permutation.� ulong ∗ gdsl_perm_get_elements_array (
onst gdsl_perm_tP) Get the array elements of a permutation.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



222 gdsl File Do
umentation� ulong gdsl_perm_linear_inversions_
ount (
onst gdsl_perm_tP) Count the inversions number into a linear permutation.� ulong gdsl_perm_linear_
y
les_
ount (
onst gdsl_perm_t P)Count the 
y
les number into a linear permutation.� ulong gdsl_perm_
anoni
al_
y
les_
ount (
onst gdsl_perm_tP) Count the 
y
les number into a 
anoni
al permutation.� gdsl_perm_t gdsl_perm_set_name (gdsl_perm_t P, 
onst 
har
∗NEW_NAME)Set the name of a permutation.� gdsl_perm_t gdsl_perm_linear_next (gdsl_perm_t P)Get the next permutation from a linear permutation.� gdsl_perm_t gdsl_perm_linear_prev (gdsl_perm_t P)Get the previous permutation from a linear permutation.� gdsl_perm_t gdsl_perm_set_elements_array (gdsl_perm_tP, 
onst ulong ∗ARRAY)Initialize a permutation with an array of values.� gdsl_perm_t gdsl_perm_multiply (gdsl_perm_t RESULT,
onst gdsl_perm_t ALPHA, 
onst gdsl_perm_t BETA)Multiply two permutations.� gdsl_perm_t gdsl_perm_linear_to_
anoni
al (gdsl_perm_tQ, 
onst gdsl_perm_t P)Convert a linear permutation to its 
anoni
al form.� gdsl_perm_t gdsl_perm_
anoni
al_to_linear (gdsl_perm_tQ, 
onst gdsl_perm_t P)Convert a 
anoni
al permutation to its linear form.� gdsl_perm_t gdsl_perm_inverse (gdsl_perm_t P)Inverse in pla
e a permutation.� gdsl_perm_t gdsl_perm_reverse (gdsl_perm_t P)Reverse in pla
e a permutation.� gdsl_perm_t gdsl_perm_randomize (gdsl_perm_t P)Randomize a permutation.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



5.12 gdsl_perm.h File Referen
e 223� gdsl_element_t ∗ gdsl_perm_apply_on_array (gdsl_-element_t ∗V, 
onst gdsl_perm_t P)Apply a permutation on to a ve
tor.� void gdsl_perm_write (
onst gdsl_perm_t P, 
onst gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write the elements of a permutation to a �le.� void gdsl_perm_write_xml (
onst gdsl_perm_t P, 
onst gdsl_-write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_-DATA)Write the elements of a permutation to a �le into XML.� void gdsl_perm_dump (
onst gdsl_perm_t P, 
onst gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Dump the internal stru
ture of a permutation to a �le.
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224 gdsl File Do
umentation5.13 gdsl_queue.h File Referen
eTypedefs� typedef _gdsl_queue ∗ gdsl_queue_tGDSL queue type.Fun
tions� gdsl_queue_t gdsl_queue_allo
 (
onst 
har ∗NAME, gdsl_-allo
_fun
_t ALLOC_F, gdsl_free_fun
_t FREE_F)Create a new queue.� void gdsl_queue_free (gdsl_queue_t Q)Destroy a queue.� void gdsl_queue_�ush (gdsl_queue_t Q)Flush a queue.� 
onst 
har ∗ gdsl_queue_get_name (
onst gdsl_queue_t Q)Getsthe name of a queue.� ulong gdsl_queue_get_size (
onst gdsl_queue_t Q)Get the size of a queue.� bool gdsl_queue_is_empty (
onst gdsl_queue_t Q)Che
k if a queue is empty.� gdsl_element_t gdsl_queue_get_head (
onst gdsl_queue_tQ) Get the head of a queue.� gdsl_element_t gdsl_queue_get_tail (
onst gdsl_queue_t Q)Get the tail of a queue.� gdsl_queue_t gdsl_queue_set_name (gdsl_queue_t Q, 
onst
har ∗NEW_NAME)Set the name of a queue.� gdsl_element_t gdsl_queue_insert (gdsl_queue_t Q, void
∗VALUE)Insert an element in a queue (PUT).� gdsl_element_t gdsl_queue_remove (gdsl_queue_t Q)Remove an element from a queue (GET).Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



5.13 gdsl_queue.h File Referen
e 225� gdsl_element_t gdsl_queue_sear
h (
onst gdsl_queue_t Q,gdsl_
ompare_fun
_t COMP_F, void ∗VALUE)Sear
h for a parti
ular element in a queue.� gdsl_element_t gdsl_queue_sear
h_by_position (
onst gdsl_-queue_t Q, ulong POS)Sear
h for an element by its position in a queue.� gdsl_element_t gdsl_queue_map_forward (
onst gdsl_-queue_t Q, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a queue from head to tail.� gdsl_element_t gdsl_queue_map_ba
kward (
onst gdsl_-queue_t Q, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a queue from tail to head.� void gdsl_queue_write (
onst gdsl_queue_t Q, gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write all the elements of a queue to a �le.� void gdsl_queue_write_xml (
onst gdsl_queue_t Q, gdsl_-write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_-DATA)Write the 
ontent of a queue to a �le into XML.� void gdsl_queue_dump (
onst gdsl_queue_t Q, gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Dump the internal stru
ture of a queue to a �le.
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226 gdsl File Do
umentation5.14 gdsl_rbtree.h File Referen
eTypedefs� typedef gdsl_rbtree ∗ gdsl_rbtree_tFun
tions� gdsl_rbtree_t gdsl_rbtree_allo
 (
onst 
har ∗NAME, gdsl_-allo
_fun
_t ALLOC_F, gdsl_free_fun
_t FREE_F, gdsl_-
ompare_fun
_t COMP_F)Create a new red-bla
k tree.� void gdsl_rbtree_free (gdsl_rbtree_t T)Destroy a red-bla
k tree.� void gdsl_rbtree_�ush (gdsl_rbtree_t T)Flush a red-bla
k tree.� 
har ∗ gdsl_rbtree_get_name (
onst gdsl_rbtree_t T)Get the name of a red-bla
k tree.� bool gdsl_rbtree_is_empty (
onst gdsl_rbtree_t T)Che
k if a red-bla
k tree is empty.� gdsl_element_t gdsl_rbtree_get_root (
onst gdsl_rbtree_tT) Get the root of a red-bla
k tree.� ulong gdsl_rbtree_get_size (
onst gdsl_rbtree_t T)Get the size of a red-bla
k tree.� ulong gdsl_rbtree_height (
onst gdsl_rbtree_t T)Get the height of a red-bla
k tree.� gdsl_rbtree_t gdsl_rbtree_set_name (gdsl_rbtree_t T, 
onst
har ∗NEW_NAME)Set the name of a red-bla
k tree.� gdsl_element_t gdsl_rbtree_insert (gdsl_rbtree_t T, void
∗VALUE, int ∗RESULT)Insert an element into a red-bla
k tree if it's not found or return it.� gdsl_element_t gdsl_rbtree_remove (gdsl_rbtree_t T, void
∗VALUE)Remove an element from a red-bla
k tree.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



5.14 gdsl_rbtree.h File Referen
e 227� gdsl_rbtree_t gdsl_rbtree_delete (gdsl_rbtree_t T, void
∗VALUE)Delete an element from a red-bla
k tree.� gdsl_element_t gdsl_rbtree_sear
h (
onst gdsl_rbtree_t T,gdsl_
ompare_fun
_t COMP_F, void ∗VALUE)Sear
h for a parti
ular element into a red-bla
k tree.� gdsl_element_t gdsl_rbtree_map_pre�x (
onst gdsl_rbtree_tT, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a red-bla
k tree in pre�xed order.� gdsl_element_t gdsl_rbtree_map_in�x (
onst gdsl_rbtree_tT, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a red-bla
k tree in in�xed order.� gdsl_element_t gdsl_rbtree_map_post�x (
onst gdsl_-rbtree_t T, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a red-bla
k tree in post�xed order.� void gdsl_rbtree_write (
onst gdsl_rbtree_t T, gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write the element of ea
h node of a red-bla
k tree to a �le.� void gdsl_rbtree_write_xml (
onst gdsl_rbtree_t T, gdsl_-write_fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_-DATA)Write the 
ontent of a red-bla
k tree to a �le into XML.� void gdsl_rbtree_dump (
onst gdsl_rbtree_t T, gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Dump the internal stru
ture of a red-bla
k tree to a �le.
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228 gdsl File Do
umentation5.15 gdsl_sort.h File Referen
eFun
tions� void gdsl_sort (gdsl_element_t ∗T, ulong N, 
onst gdsl_-
ompare_fun
_t COMP_F)Sort an array in pla
e.
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5.16 gdsl_sta
k.h File Referen
e 2295.16 gdsl_sta
k.h File Referen
eTypedefs� typedef _gdsl_sta
k ∗ gdsl_sta
k_tGDSL sta
k type.Fun
tions� gdsl_sta
k_t gdsl_sta
k_allo
 (
onst 
har ∗NAME, gdsl_allo
_-fun
_t ALLOC_F, gdsl_free_fun
_t FREE_F)Create a new sta
k.� void gdsl_sta
k_free (gdsl_sta
k_t S)Destroy a sta
k.� void gdsl_sta
k_�ush (gdsl_sta
k_t S)Flush a sta
k.� 
onst 
har ∗ gdsl_sta
k_get_name (
onst gdsl_sta
k_t S)Getsthe name of a sta
k.� ulong gdsl_sta
k_get_size (
onst gdsl_sta
k_t S)Get the size of a sta
k.� ulong gdsl_sta
k_get_growing_fa
tor (
onst gdsl_sta
k_t S)Get the growing fa
tor of a sta
k.� bool gdsl_sta
k_is_empty (
onst gdsl_sta
k_t S)Che
k if a sta
k is empty.� gdsl_element_t gdsl_sta
k_get_top (
onst gdsl_sta
k_t S)Get the top of a sta
k.� gdsl_element_t gdsl_sta
k_get_bottom (
onst gdsl_sta
k_tS) Get the bottom of a sta
k.� gdsl_sta
k_t gdsl_sta
k_set_name (gdsl_sta
k_t S, 
onst 
har
∗NEW_NAME)Set the name of a sta
k.� void gdsl_sta
k_set_growing_fa
tor (gdsl_sta
k_t S, ulongG) Set the growing fa
tor of a sta
k.Generated on Thu Jun 22 11:15:30 2006 for gdsl by Doxygen



230 gdsl File Do
umentation� gdsl_element_t gdsl_sta
k_insert (gdsl_sta
k_t S, void
∗VALUE)Insert an element in a sta
k (PUSH).� gdsl_element_t gdsl_sta
k_remove (gdsl_sta
k_t S)Remove an element from a sta
k (POP).� gdsl_element_t gdsl_sta
k_sear
h (
onst gdsl_sta
k_t S,gdsl_
ompare_fun
_t COMP_F, void ∗VALUE)Sear
h for a parti
ular element in a sta
k.� gdsl_element_t gdsl_sta
k_sear
h_by_position (
onst gdsl_-sta
k_t S, ulong POS)Sear
h for an element by its position in a sta
k.� gdsl_element_t gdsl_sta
k_map_forward (
onst gdsl_sta
k_tS, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a sta
k from bottom to top.� gdsl_element_t gdsl_sta
k_map_ba
kward (
onst gdsl_-sta
k_t S, gdsl_map_fun
_t MAP_F, void ∗USER_DATA)Parse a sta
k from top to bottom.� void gdsl_sta
k_write (
onst gdsl_sta
k_t S, gdsl_write_fun
_tWRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write all the elements of a sta
k to a �le.� void gdsl_sta
k_write_xml (gdsl_sta
k_t S, gdsl_write_-fun
_t WRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Write the 
ontent of a sta
k to a �le into XML.� void gdsl_sta
k_dump (gdsl_sta
k_t S, gdsl_write_fun
_tWRITE_F, FILE ∗OUTPUT_FILE, void ∗USER_DATA)Dump the internal stru
ture of a sta
k to a �le.
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5.17 gdsl_types.h File Referen
e 2315.17 gdsl_types.h File Referen
eTypedefs� typedef void ∗ gdsl_element_tGDSL element type.� typedef gdsl_element_t(∗ gdsl_allo
_fun
_t )(void ∗USER_-DATA)GDSL Allo
 element fun
tion type.� typedef void(∗ gdsl_free_fun
_t )(gdsl_element_t E)GDSL Free element fun
tion type.� typedef gdsl_element_t(∗ gdsl_
opy_fun
_t )(
onst gdsl_-element_t E)GDSL Copy element fun
tion type.� typedef int(∗ gdsl_map_fun
_t )(
onst gdsl_element_t E, gdsl_-lo
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