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L Inear List
Hedefler

e Dogrusal bir listenin tasarimini, kullanimini1 ve c¢alismasi
aciklamak

» Bagh liste (linked-list) yapis1 kullanarak dogrusal bir liste
uygulamak/gerceklestirmek

 Linear List ADT nin ¢calismasimi anlamak

 Linear List ADT kullanarak uygulama programlarini yazmak
 Farkh bagh liste yapilan tasarlamak ve uygulamak
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Linear Lists

Linear
lists
‘ General I ‘Restrictedl

‘ I ‘ I FIFO LIFO
Unordered Ordered (queue) (stack)

Operations are;
1. Insertion
2. Deletion

3. Retrieval

4. Traversal (exception for restricted lists).



Temel Operasyonlar

* Insertion (Ekleme)

* Deletion (Silme)

* Retrieval (Erisme/Alma)
e Traversal (Gezinme)
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Linear Lists

Element1 p==--- Element2 |----- Element3 }----- Element 4




Linear Lists
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Figure 3-3
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Linear Lists

Retrieval

list

cat .- J dog [---- goldfish |----- zebra

7
Retrieved element l
identified by search
Retrieval
dog

list

cat  f---- dog [---- goldfish |----- zebra

Figure 3-5



Implementation

* Array Implementation of Lists
* Linked Lists
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Linear Lists

« Sirall verilerin eklenmesi veya silinmesi gerektiginde

diziler (arrays) verimsizdir.

« Baqli listede ise ekleme (insertion) ve silme (deletion)

iIslemleri etkin bir sekilde gerceklestirir.

« Fakat arama (search) ve erisme (retrieval) verimsizdir.



Array Implementation of Lists

N elemanli bir Complexity
 Listenin basina eleman

— O(N)
eklemek/siimek Linear time

« Listenin sonuna eleman —  0(1)

. Constant time
eklemek/siimek

 Listenin tUmunu yazdirmak ——  O(N)

_ _ Linear time
(printList)

O(1)

« Elemana erisme (findKth operation) —— Constant time

Eger uygulamaniz sadece listenin sonuna ekleme gerektiriyor ise sadece diziye erisim
(yani findKth operations) meydana gelir. Bu durumda dizi implementasyonu uygundur.
Eger ekleme ve silmeler listenin her noktasinda ozellikle de basinda meydana geliyorsa
array iyi bir secim deqildir.




Linked Lists

N elemanli bir Complexity
 Listenin basina eleman o)

eklemek/silmek Constant time
« Listenin sonuna eleman ——  0(1)

. Constant time
eklemek/siimek

 Listenin tUmunu yazdirmak ——  O(N)
_ _ Linear time
(printList)

- Elemana erisme (findKth operation) ——— ©0)

findKth islemi artik bir dizi implementasyonundaki kadar verimli degildir. Bu
islem icin listeyi gezinmek (traverse) gerekir ve bu O(i) zaman alrr.



Linked Lists

List
10 20 30 40
(a) Conceptual view of a list
List
%hg}"“i 10 | 20 | +—m= 30 | +—m 40

(b) Linked list implementation

FIGURE 5-4  Linked List Implementation of a List

« Bagli/Baglantili liste, liste olugturmak igin iyi bir yapidir; cunki veriler
listenin basina, ortasina veya sonuna kolayca eklenir ve silinir.
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Listeyi tanimlamak igin

yalnizca tek bir isaretgi

gerekli olmasina ragmen, D list

genellikle bas isaretci ve count  head cot

listeyle ilqili diger verileri (a) Head structure end list

depolayan bir bag dugum

yapisi (head structure) [ noce

olusturmak uygundur. data link link
end node

(b) Data node structure

Bir dugum bir liste

hakkinda veri icerdiginde, FIGURE 5-5 Head Node and Data Node
o veriler metadata ol
anilir; yani, listedeki

verilerle ilgili verilerdir.

Baska metadata ornegi?
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pList

B L.

Linked Lists

data  link

B L

data

link

B

data link

(a) A linkedlist witha head pointer: pList

pList

(b) Anempty linkedlist

X

data

link



Linked Lists

Bagli listelerin (linked lists) avantajlari;

— Veriler kolayca eklenir veya silinir. Bagli listede elemanlari

kaydirmaya gerek yoktur.

Bagl listelerin dezavantajlari;

— Sirali aramalarla sinirhdir



Linked Lists

one data field three data field

/
number P name id agrdPts P
A structure
in a node
/4
name address phone -——:>

*Bagli listedeki elemanlara diigiim (nodes) denir.

*Bagli listedeki diigiimler self-referential yapilar olarak anilir. Bu tiir bir
yapida, yapinin her bir 6rnegi ayni yapisal tiiriin bir baska drnegine isaret

eden pointer igerir. Figure 3-7

[ A node with ] A node with ]
S




count pos head

(a) head structure

data link

list
count
pos
head

end list

node
data
link

end node

<integer>
<pointer>
<pointer>

<dataType>
<pointer>

(b) data node structure

Figure 3-8



Create List

(a) Before create

pList

‘ pList = createList I

0 X

count pos head

B

pList
(b) After create

Figure 3-9



Create List

Algorithm createList

Allocate dynamic memory for a linked list head node and returns its
address to caller.

PRE Nothing
POST Head node allocated or error returned
RETURN head node pointer or null if memory overflow
1. iIf (memory available)
1. allocate (pNew)
2. pNew —>head =null pointer
3. pPNew—>count=0
2. else
1. pNew = null pointer
3. return pNew
end createList



allocate (list)
set list head to null
set list count to 0

0
count head

list

FIGURE 5-6 Create List
ALGORITHM 5-1 Create List

Algorithm createlList (list)

Initializes metadata for list.
Pre list is metadata structure passed by reference
Post metadata initialized

1 allocate (list)

2 set list head to null

3 set list count to 0

end createlist

Data Structures: A Pseudocode Approach with C 21



Insert Node

Bagli listeye eleman ekler. Asagidaki 3 adimda
gerceklestirilir.

1. Yeni dugum icin bellek tahsis edilir ve veri ona
eklenir.
2. Yeni dugumden onceki dugumun yerini bilmemiz
gerexkir.
Q Egder kendinden onceki null ise, eklenen elemandan once gelen
yok demektir. Yani bos listeye veya listenin basina ekleme
durumu

O Aksi takdirde, listenin ortasina veya sonuna eleman ekleme
durumudur

3. Yeni elemandan once gelen (predecessor)
elemanin yeni elemana isaret etmesi saglanir.



Insert Node

Bos listeye eleman ekleme (Add node to empty list)

(a) Before add

0 . 75

count pos head

B

pList pNew

pNew->link = pList->head
pList->head = pNew

1 . > 75

count pos head

B

pList pNew
(b) After add




Insert Node

Listenin basina eleman ekleme (Add node at beginning)
(a) Before add

1 . >75.

count pos head

" E N

pList pNew

pNew->link pList>head
pList->head

(b) After add



Insert Node

Listenin ortasina eleman ekleme (Add node in middle)

(a) Before add

2

_

count

pos head

>

39 75 .

A B BN

pNew->link = pPre->link

= pNew

pList pPre pNew
pPre->link
: B>
count pos head

"B

pList

pPre pNew
(b) Afteradd



Insert Node

Listenin sonuna ekleme (Add node at end)

(a) Beforeadd

R R R

count pos head

ﬁ - B>

pList pPre pNew

pNew->link = pPre->link

pPre->link = pNew

0D B B>

count pos head

ﬁ - B

pList pPre pNew
(b) After add

Bl D




Insert Node

Algorithm insertNode(val pList <head pointer>, val pPre <node pointer>,
val dataln <dataType>)
Insert data into a new node in the linked list.
PRE pList is a pointer to a valid list head structure
pPre is a pointer to data’s logical predecessor
dataln contains data to be inserted
POST data have been inserted in sequence

RETURN true if seccessful, false if memory overflow



A W N P

6.
7.

Insert Node

. allocate (pNew)

. 1If (memory overflow) return false
. pPNew—->data = dataln

1f (pPre null)

Adding before first node or to empty list.
1. pNew=>link = pList>head
2. pList=>head = pNew

. else

Adding in middle or at end.

1. pNew=2>link = pPre->link

2. pPre—>link = pNew
pList->count = pList>count + 1

return true

end insertNode



Delete Node

llk elemani silme (Delete first node)

(a) Before delete

3 [> 39 I.) 134

count pos head

b

pList pPre pLoc
pList->head = pLoc->link I

2 . (Recy T.) 134

pList pPre pLoc
(b) After delete



Delete Node

Eleman silme (Delete general case)

(a) Before delete

3 [} 39 = 134

count pos head

D

pList pPre pLoc

pPre->link = pLoc->link I

2 .—>

count pos head

0

pList pPre pLoc
(b) After delete

134




Delete Node

Algorithm deleteNode(val pList <head pointer>, val pPre <node pointer>,
val pLoc <node pointer>, ref dataOut <dataType>)
Deletes data from a linked list and returns it to calling module.
PRE pList is a pointer to a valid list head structure
pPre Is a pointer to predecessor node
pLoc is a pointer to node to be deleted
dataOut is address to pass deleted data to calling module

POST data have been deleted and return to caller



Delete Node

1. dataOut = pLoc—>data
2. If (pPre null)
Deleting first node.
1. pList=>head = pLoc->link
3. else
Deleting in middle or at end.
1. pPre=>link = pLoc->link
4. pList->count = pList->count — 1
5. release pLoc
6. return

end deleteNode



List Search

 Listeye veri ekleyebilmek i¢cin yeni eklenecek
veriden (mantiksal) onceki elemani bilmemiz
gerekir.

 Listeden veri silmek i¢in silinecek dugumu
bulmamiz ve bu veriden (mantiksal) onceki veriyi

pelirlememiz gerekir.

* Bir veriye erismek/almak icin listede arama
yapip veriyi bulmak gerekir.
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List Search

« Sirali arama (sequential search) yapmak
zorundayiz cunku dugumler arasinda fiziksel bir
iliski yoktur.

« Klasik sirali arama, elemani listede buldugunda

onun konumunu ve bulamadiginda ise son
elamanin adresini dondurur.

« Sirall liste (ordered list) oldugu icin, buldugunda
elemanin konumunu ve bulamadiginda ise
olmasi gereken yeri dondurmemiz gerekKir.
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List Search

Bir hedef anahtar (target key) verildiginde, sirali liste
aramasi, listedeki istenen dugumu bulmaya calisir.

Bir anahtar ile bir listede arama yapmak icin bir anahtar

alanina (key field) ihtiyacimiz var.
Basit listeler icin anahtar ve veriler ayni alan olabilir.

Daha karmasik yapilar i¢in ayri bir anahtar alana

ihtiyacimiz varr.

Listedeki bir dugum hedef degerle eslesirse, arama true
degerini dondurur; Anahtarla eslesme yoksa false

dondurur.

data
key
fieldl
field2
fieldN
end data



Ordered List Search

Located first

Target

py

pPre plLoc

Located middie Located last

Target J Target J

15 ~+[ 95 [>{100

pPre plLoc pPre plLoc

(a) Successful searches (return true)

Less than first

Target <5

pPre plLoc

Greater than last

~

Target > 100

rTarget > 15
| Target <20

pPre plLoc pPre plLoc

(b) Unsuccessful searches (return false)

Figure 3-16



List Search

« Listedeki bir dugum hedef degerle eslesirse, arama true degerini

dondurur; Anahtarla eslesme yoksa false dondurdur.

« «Predecessor» ve «current» pointers asagidaki tabloya gore

setlenir.

Condition pPre ploc Return
Target < first node Null First node False
Target = first node Null First node True
First < target < last Largest node < target First node > target False
Target = middle node Node's predecessor Equal node True
Target = last node Last's predecessor Last node True
Target > last node Last node Null False

TABLE 5-1 List Search Results




Search List

Algorithm searchList(val pList <head pointer>, val pPre <node pointer>,
val pLoc <node pointer>, ref target <key type>)
Searches list and passes back address of node containing target.
PRE pList is a pointer to a valid list head structure
pPre is a pointer variable to receive predecessor node
pLoc is a pointer to receive current node
target is the key being sought
POST pLoc points to first node with equal or greater than target key
or null if target > key of last node
pPre points to largest node smaller than key

or null if target < key of first node



null
pointer
test?

Search List

1. pPre = null
2. pLoc = pList->head
3. loop (pLoc not null AND target > pLoc—>data.key)
1. pPre =plLoc
2. pLoc = pLoc->link Ik kosul
Set return value listenin
4. if (pLoc is null) SOnUALn
1. found = false Bt
' B ¢tkmaktan Ikinci kosul; hedef
5. else korur bulundugunda veya
1. if (target equal pLoc>data.key) hedeften daha
buyuk bir dugum
1. found = true bulundugunda yani
2 else hedef, listede
yoksa donguyu
1. found = false durdurur.

6. return found
end searchList



Traverse List

count

pos head

- /

=t ]
P —
.--, : \\\‘- ~
~

|
\ "

B>

pWalker = pList->head
loop (pWalker not null)

process(pWalker->data)
pWalker = pWalker->link




Traverse List

Algorithm traverse(val pList <head pointer>, val fromWhere <boolean>,
ref dataPtr <pointer to dataType>)

Traverses a linked list. Each call returns the location of an element in the

list.
PRE pList is a pointer to a valid list head structure
fromWhere is O to start at the first element
dataPtr is the address of a pointer to data

POST address places in dataPtr and returns true or if end of list, returns
false.

RETURN true if next element located, false if end of list.



Traverse List
1. if (fromWhere is 0)
start from first
1. if (pList->count is zero) return false
2. else
1. pList->pos = pList->head
2. dataPtr = address(pList->pos—>data)
3. return true
2. else
start from pos
1. if (pList>pos—>link is null)
end of list
1. return false
2. else
1. pList->pos = pList>pos->link
2. dataPtr = address(pList->pos—>data)
3. return true
end traverse



Destroy List

Listedeki dugumleri siler, tahsis edilmis bellegi serbest

birakir.

Bas dugumun (head node) isgal ettigi bellegi serbest

birakir.

Listenin artik mevcut olmadigini gosteren bos

gostericiyi geri gonderir



Destroy List

algorithm destroyList (ref pList <head pointer>)
Deletes all data in list and then deletes head structure.
PRE pList is a pointer to a valid list head structure
POST All data and head structure deleted
RETURN null head pointer
1 loop (pList—>count not zero)

1 dlItPtr = pList->head

2 pList>head = dItPtr->link

3 pList->count = pList=>count — 1

4 release (dItPtr)
No data left in list
2 release(pList)

3 retun null pointer



List ADT

« Bagl liste implementasyonuna dayali bir list ADT
olusturma

* Bir ADT'nin bir veri tipinden ve verileri manipule
eden operasyonlardan olustugunu hatirlayin.

* C'de bir ADT gerceklestirdigimizde, uygulama
verileri (application data) programci tarafindan
kontrol edilir.

— Bu, uygulama (application) programinin veriler igin

bellek ayirmasi ve veri dugumunun adresini ADT'ye
lletmesini gerektirir.

Data Structures: A Pseudocode Approach with C
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List ADT

C dili "strongly typed" oldugu i¢in veri dugum isaretgisi
void pointer olarak iletilmelidir.
Void pointer kullanmak veriler hakkinda higbir ayrinti

bilmeden veri dugum isaretcisini ADT nin veri yapisinda
saklamaya olanak tanir.

Ancak, veri dugumu igaretcisini saklayabilmek tum
sorunlarimizi cozmez.

Listeler ve diger bircok veri yapisi, verileri
siralayabilmemizi gerektirir.

Bir listede, veriler genellikle anahtar sirasiyla saklanir.

ADT bu siralamayi1 yapmak icin gerekli bilgiye sahip
degil.




List ADT

« Ayrica, her veri turu iki anahtari karsilastirmak igin farkli
fonksiyonlar gerektirir.

* Bu sorunun ¢ozumu fonksiyon isaretcilerindedir
(pointers to functions).

« Uygulama programcisi, veri yapisindaki iki anahtari
karsilastirmak icin bir fonksiyon yazar (Ornegin iki
tamsaylyi karsilastirmak igin)

 ve bu karsilastirma fonksiyonunun (compare function)
adresini ADT'ye lletir.



Sample Definition

typedef struct node

{ Int number;
struct node *link;

INODE;

typedef struct

{ Int count;
NODE *pos;
NODE *head,;
NODE *rear;

ILIST;




ADT Structure

 ADT daha sonra karsilastirma fonksiyon adresini liste
bas yapisinda (head structure) metadata olarak tutar

« ve verilerin karsilastiriimasi gerektiginde onu kullanir.

head structure list

NODE

Compare
function NODE NODE NODE
A A A

A

count

compare  head pos rear

To data
A

dataPtr

» To next NODE

link

FIGURE 5-15 ADT Structure




List ADT Type Definitions

PROGRAM 5-1 List ADT Type Definitions

1 | //List ADT Type Defintions

2 typedef struct node

3 {

4 void* dataPtr;

5 struct node* link;

6 } NODE;

7

8 typedef struct

9 {

10 int count;

11 NODE* pos;

12 NODE* head;

13 NODE* rear:;:
14 int (*compare) (void* argul, void* argu2);
15 } LIST;

Compare

function NODE NODE NODE

[ S S
w1 0O O [0 [
count compare head pos rear
To data
+
NODE |j| [} To next NoDE
dataPtr link

ADT Structure



Bunlar uygulama

kodunda kullaniimayan i¢
fonksiyonlardir; yalnizca —
dahili ADT kullanimi

icindir.

~——

List ADT Functions

User program

main

compare

ADT

Public functions

create List traverse retrieve Node destroy List
list Count empty List full List
add Node search List | remove Node

_insert

_delete

Private functions

FIGURE 5-16 List ADT Functions

Data Structures: A Pseudocode Approach with C
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List ADT Prototype Declarations

PROGRAM 5-2 List ADT Prototype Declarations

1 | //Prototype Declarations

2 LIST* createList (int (*compare)

3 (void* argul, void* argu2));
4 LIST* destroyList (LIST* list);

5

6 int addNode (LIST* pList, void* datalnPtr);
7

8 bool removeNode (LIST* pList,

9 void* keyPtr,
10 void** dataOutPtr);
11
12 bool searchList (LIST* pList,
13 void* pArgu,
14 void** pDataQut);

continued

52
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PROGRAM 5-2 List ADT Prototype Declarations (continued)

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

bool retrieveNode (LIST*
void*
void**
bool traverse (LIST*
int
void**
int listCount (LIST*
bool emptyList (LIST*
bool fulllList (LIST*
static int insert (LIST*
NODE*
void*

static void delete (LIST*
NODE*

NODE*

void*

static bool search (LIST*
NODE*

NODE*

void*

//End of List ADT Definitions

pList,
pArgu,
dataOutPtr);

pList,
fromWhere,
dataOutPtr);

pList);
pList);
pList);

pList,
pPre,
dataInPtr);

pList,
pPre,
pLoc,

* dataOutPtr);
pList,

* pPre,

* pLoc,
PArgu);




PROGRAM 5-3

«head structure» icin
bellek tahsis eder

Isaretgileri ilklendirir
(list count, sonraki
kullanim icin compare
fonksiyonun adresini
tutar)

Olusturulan yapinin
adresini gcagiran
(calling) fonksiyona
dondurur

Data Structur

Create List

Create List
1l | /*=============== createList ==
2 Allocates dynamic memory for a list head
3 node and returns its address to caller
4 Pre compare is address of compare function
5 used to compare two nodes.
6 Post head has allocated or error returned
7 Return head node pointer or null if overflow
g | */
9 | LIST* createList
10 (int (*compare) (void* argul, void* argu2))
11 | {
12 | //Local Definitions
13 LIST* list;
14
15 | //Statements
16 list = (LIST*) malloc (sizeof (LIST));
17 if (list)
18 {
19 list->head = NULL;
20 list->pos = NULL;
21 list=>rear = NULL;
22 list->count = 0;
23 list->compare = compare;
24 Yy /S if
25
26 return list;
27 | ¥ // createList




Add Node

« «Dugum ekle» aslinda listeye eklenecek veriyi alan ve
ekleme noktasini bulmak icgin listede arama yapan daha
ust duzey (higher-level) bir kullanici arabirimi (user-
Interface) fonksiyonudur.

 BuADT'de, yinelenen anahtarlarin listeye eklenmesini
onleme tercih edilmistir. (Anahtar degeri essiz olmali)

« Bu, ug olasi donus degerine yol acar:
* -1 — dinamik bellek tasma durumunu (overflow)
* 0 — basarili eklemeyi (success)
« +1, yinelenen bir anahtari belirtir (duplicate key)

Bu donus degerlerini dogru sekilde yorumlamak programcinin
sorumlulugundadir.
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Add Node

PROGRAM 5-4 Add Node

0 =1 @ N = W k=

Inserts data into list.

Pre pList is pointer to walid list
dataInPtr pointer to insertion data
Fost data inserted or error
Return -1 if overflow
0 if successful
1l if dupe key
*/
int addNode (LIST* pList, wvoid* dataInPtr)
{

//TLocal Definitions
bool found;
bool success;

NODE#*
NODE#*

pPre;
pLoc;

//Statements
found = _search
if (found)

// Duplicate keys not allowed
return (+1);

(pList, &pPre, &pLoc, datalInPtr);

success = _insert (pList, pPre, datalInPtr);
if (!success)
// Overflow
return (-1);
return (0);
} // addNode




Internal Insert Function

PROGRAM 5-5 Internal Insert Function

J.l'r*'== == _ingert == == ==
Inserts data pointer into a new node.
Pre pList pointer to a wvalid list

pPre pointer to data's predecessor
dataInPtr data pointer to be inserted
Post data have been inserted in sequence
REeturn boolean, true 1if successful,
false if memory overflow

00 =] @ N = W M =

continued
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PROGRAM 5-5

Internal Insert Function (continued)

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

*f
static bool insert (LIST#* pList, NODE* pPre,
void* dataInPtr)
{
//Local Definitions
NODE* pNew:

//Statements
if (!(pNew = (NODE*) malloc(sizeof(NODE))))
return false;

pHew->dataPtr = dataInPtr;
pHew->1ink = NULL;
if (pPre == NULL)
{
// BAdding before first node or to empty
pNew->1ink = pList->head;
pList->head = pNew;
if (pList=>count == 0)
// Adding to empty list. Set rear
pList->rear = pNew;
y // if pPre
else
{
// Bdding in middle or at end
pNew->1ink = pPre->link;
pPre->1link = pNew;

// Now check for add at end of list

if (pNew->1link == NULL)
pList->rear = pNew;

y // if else

(pList->count)++;
return true;
} // _insert

list.




Remove Node

 «Remove node» da ayni zamanda bir ust duzey,
kullanici arayuzu fonksiyonudur.

« Silme islemini tamamlamak icin liste arama ve
dugumu sil alt programlarini cagirir.

e «Remove node» iki olasi tamamlama durumu
vardir:

— ya basaril olur (true)

— ya da basarisiz (false) olur ¢cunku silinecek
veriler bulunamamistir
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Remove Node

PROGRAM 5-6 Remove Node

00 1 v N = W=

[ R T O N R e = I I = I N = Sy
= W NP oW U e Wl EPE oW

Removes data from list.
Pre pList pointer to a valid list

keyPtr pointer to key to be deleted
dataOutPtr pointer to data pointer
Post Node deleted or error returned.
Return false not found; true deleted
*/
bool removeNode (LIST* pList, void* keyPtr,
void** dataOutPtr)
{
//Local Definitions
bool found;

NODE* pPre;
NODE* pLoc;

//Statements
found = search (pList, &pPre, &pLoc, keyPtr);
if (found)
_delete (pList, pPre, pLoc, dataOutPtr);

return found;
} // removeNode




PROGRAM 5-7

Dahili silme fonksiyonu
(_delete), tanimlanan
digumau dinamik
bellekten fiziksel olarak
silmek icin «kRemove
Node » tarafindan
cagrilir.

Veri silindiginde, ona
isaret eden bir pointer,
cagiran fonksiyonuna
geri doner ve cagridaki
son parametre
tarafindan belirtilen
degisken konumuna

(dataOutPtr) yerlestirilir.

Internal Delete Function

Internal Delete Function

1 [ ¥================= delete ================
2 Deletes data from a list and returns

3 pointer to data to calling module.

4 Pre pList pointer to wvalid list.

5 pPre pointer to predecessor node
6 pLoc pointer to target node

7 dataOutPtr pointer to data pointer
8 Post Data have been deleted and returned
9 Data memory has been freed
10 */
11 | void delete (LIST* pList, NODE* pPre,

12 NODE* pLoc, void** dataOutPtr)
13 {

14 | //Statements

15 *dataOutPtr = pLoc->dataPtr;

16 if (pPre == NULL)

17 // Deleting first node

18 pList->head = pLoc->1link;

19 else
20 // Deleting any other node
21 pPre->1link = pLoc->link;
22
23 // Test for deleting last node
24 if (pLoc->link == NULL)
25 pList->rear = pPre;
26
27 (pList->count)--;

28 free (pLoc);

29

30 return;

31 } // _delete




Search List

* Listedeki belirli bir dugumu bulup adresini ve
selefinin adresini, gagiran fonksiyona geri
gonderen ust duzey bir kullanici arabirimi

fonksiyonudur.
» Uc parametreye ihtiyag duyar:
— aranacak liste

— arama argumani

— Veri isaretgisini tutacak isaretginin adresi
(pointer to pointer)
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Search List

PROGRAM 5-8 Search User Interface

1| [h==== == gearchList ==

2 Interface to search function.

3 Pre pList pointer to initialized list.
4 pArgu pointer to key being sought

5 Post pDataOut contains pointer to found data
6 —-or- NULL if not found

7 Return boolean true successful; false not found
8 | */

9 | bool searchList (LIST* pList, wvoid* pArgu,

10 void** pDataCOut)

11 | {

12 | //Local Definitions

13 bool found;

14

15 NODE* pPre;

16 NODE* pLoc;

17

18 | //Statements

19 found = search (pList, &pPre, &pLoc, pArgu);
20 if (found)
21 *pDataOut = pLoc->dataPtr;
22 else
23 *pDataOut = NULL;
24 return found;
25 | } // searchList




Internal Search Function

« Gercek arama isi yalnizca ADT icinde mevcut olan
dahili bir arama fonksiyonu (_search) ile yapllir.

* Arama argumaninin bir dugumdeki anahtara esit
olup olmadigini belirlemek i¢in kullanici programi
tarafinda olusturulan bir karsilastirma
fonksiyonunu kullanir (buna ihtiyag duyar).
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Internal Search Function
PROGRAM 5-9 Internal Search Function

1l | /#*================== gearch =================

2 Searches list and passes back address of node

3 containing target and its logical predecessor.

4 Pre pList pointer to initialized list

5 pPre pointer variable to predecessor
6 pLoc pointer variable to receive node
7 pArgu pointer to key being sought

8 Post pLoc points to first equal/greater key
9 -or- null if target > key of last node

10 pPre points to largest node < key

11 -or- null if target < key of first node

12 Return boolean true found; false not found

13

14 | */

15 | bool search (LIST* pList, NODE** pPre,

16 NODE** pLoc, void* pArgu)

17 | {

18 | //Macro Definition

19 | #define COMPARE \
20 ( ((* pList->compare) (pArgu, (*pLoc)->dataPtr)) )

continued
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PROGRAM 5-9 Internal Search Function (continued)

Compare fonksiyonu
» arg<key — -1

» Arg=key —» 0

» Arg > key — +1

dondurur

Data Structu

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

#define COMPARE_LAST \

((* pList->compare) (pArgu, pList->rear->dataPtr))

//Local Definitions
int result:

//Statements
*pPre = NULL;
*pLoc = pList->head:;
if (pList->count == 0)

return false:

// Test for argument > last node in list

if | COMPARE LAST > 0)
{
*pPre = pList->rear;:
*pLoc = NULL;
return false:

¥y /S Oif
while { (result = COMPARE) > 0 )
{
// Have not found search argument
*pPre = *plLoc;
*pLoc = (*pLoc)->link:
} // while
if (result == 0)

// argument found--success
return true;
else
return false:
} // _search

location




Retrieve Node

PROGRAM 5-10 Retrieve Node
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/¥#================== retrieveNode ================
This algorithm retrieves data in the list without
changing the list contents.

Fre pList pointer to initialized list.
pArgu pointer to key to be retrieved
Post Data (pointer) passed back to caller
Return boolean true success: false underflow
*/
static bool retrieveNode (LIST* pList,
void* pArgu,
void** dataOutPtr)

{

//Local Definitions
bool found;

NODE* pPre;
NODE* pLoc;

//Statements
found = search (pList, &pPre, &pLoc, pArgu);
if (found)
{
*dataOutPtr = pLoc->dataPtr;
return true:;

Yy /) if

*dataOutPtr = NULL:
return false;
} // retrieveNode




Status functions

* Uygulama programcisi liste yapisina
erismediginden, listenin durumunu tespit etmek
icin kullanilabilecek u¢ durum fonksiyonu saglantr.

— Empty List
— Full List
— List Count
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Empty List

PROGRAM 5-11  Empy List

list is empty
Pre pList is a

* f

{
//Statements

return (pList->count
} // emptyList

= WD 00 =] O W s L D

e

J.I'r'-'l-'================= emptyLigt e
Returns boolean indicating whether or not the

pointer to a valid list

Return boolean true empty; false list has data

bool emptyList (LIST* pList)

== 0);

Data Structures: A Pseudocode Approach with C
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Full List

PROGRAM 5-12 Full List

C, dinamik
bellekteki bos
alani belirleme
olanagi
saglamadigindan,
yalnizca bir
dugum igin yer
ayirmay deneriz;
Ise yararsa, en az
bir dugum igin
daha yer
oldugunu anlamis
oluruz.

1| /% = fullList =

2 Returns boolean indicating no room for more data.
3 This list is full if memory cannot be allocated for
4 another node.

5 Pre pList pointer to valid list

6 Return boolean true if full

7 false if room for node

g8 | =/

9 | bool fullList (LIST* pList)

10 | {

11 | //Local Definitions

12 | NODE* temp:

13

14 | //Statements

15 if ((temp = (NODE*)malloc(sizeof(*(pList->head)))))
16 {

17 free (temp):

18 return false;

19 Yy //Oif

20
21 // Dynamic memory full
22 return true:;
23
24 |} // fullList
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List Count

PROGRAM 5-13 List Count

l | /*================== ligtCount ==================
2 Returns number of nodes in list.

3 Pre pList is a pointer to a valid list
4 Return count for number of nodes in list
51| */

6 | int listCount(LIST* pList)

714

8 | //Statements

9

10 return pList->count;

11

12 | } // listCount

71
Data Structures: A Pseudocode Approach with C



Traverse

* Programcinin liste yapisina erisimi olmadigi i¢in
listeyi dolasmak/gezinmek icin bir fonksiyon
saglamamiz gerekir.

PROGRAM 5-14 Traverse List

/ ¥================== traverse =================
Traverses a list. Each call either starts at the
beginning of list or returns the location of the
next element in the list.

Pre pList pointer to a valid list
fromWhere 0 to start at first element
dataPtrOut address of pointer to data

Post if more data, address of next node

00 =1 O N ke L B

continued
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Traverse

PROGRAM 5-14 Traverse List (continued)

«Traverse»
fonksiyonunun gezinme
daha yeni mi basladi
yoksa bir gezinmenin
ortasinda mi olundugunu
bilmesi gerekir.

Bu durum fromWhere
bayragiyla kontrol edilir.

Fonksiyon her
cagrildiginda, dondurtlen
gecerli dugumun adresini
bas (head) dugumdeki
konum (pos) isaretcisinde
saklar.

Sonra bir dahaki sefere,
listenin basindan
baslamazsak, bir sonraki
digumau bulmak igin
konum isaretcisini
kullanabiliriz.

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Return true node
* )
bool traverse (LIST*
int
void#**

located: false if end of

pList,
fromWhere,
dataPtrout)

{
//Statements

if (pList->count == 0)
return false;

if (fromWhere == 0)

{

// start from first node

pList->pos = pList->head:;

*dataPtrOut = pList->pos->dataPtr;

return true;

y // if fromwhere

else

{

// Start from current position

if (pList->pos->1link == NULL)
return false;

else
{
pList->pos = pList->pos->1link;
*dataPtrOut = pList->pos->dataPtr;
return true;
} // if else

y // if fromwhere else

} // traverse

list




Destroy List

PROGRAM 5-15 Destroy List
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lI.l'r'-'l-'================== degtrOYLigt B

Deletes all data in list and recycles memory
Fre List is a pointer to a walid list.
Post All data and head structure deleted
Return null head pointer

*f

LIST* destroyList (LIST* pList)

{

//Local Definitions

NODE* deletePtr:

g

//Statements pList dS‘tIa link da‘tra link
P
if (pList)
{
while (pList->count > 0)
{

// First delete data
free (pList->head->dataPtr):

// Now delete node
deletePtr = pList->head:
pList->head = pList->head->1link;
pList—->count-—-;
free (deletePtr):
}y // while

free (pList):

y // if

return NULL:
} // destroyList

data

ptr

/

data

pir



