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Basic Data Structures
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Veri Yapilarina Giris

Veri yaplilari, verilerin bilgisayarinizin
belleginde (veya

diskinde) nasil diizenlenecegi ile ilgi
yontemlerdir.

sAlgoritmalar, bir programin bu
yapilardaki verileri

islemek igin kullandigl prosedurlerdir.

*Hemen her bilgisayar programi, en
basiti dahi olsa,
veri yapilarini kullanir.
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Ornek: Adres etiketlerini yazdiran bir
program.

Program, yazilacak adresleri bir dizinin
i¢ginde tutabilir

ve basit bir for déngusu ile dizideki her
adresi

yazdirabilirsiniz.

¥ o
® O
¥ N ¥



Arrays(Dizi)

Single variable 1

Array.  Indexes 0 1 2 3 4
vaes | 1 | 3 |8 |25 | s
En temel veri yapilarindan biridir.
Dizi elemanlarina erismek lizere genellikle sifir-
tabanl indisleme
(zero-based indexing) kullanilir.
Tek boyutlu (single-dimension) ya da ¢ok-boyutlu
(multidimension) olabilir.
Dizenli (regular) ya da dlizensiz (jagged) olarak
tanimlanabilir
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Arrays(Dizi)

Single variable 1

Array.  Indexes 0 1 2 3 4

Values | 1 3 8 23 | 99

En bliylk dezavantaji sabit boyutlu olmasidir.
Dizinin sabit boyutlu olmasindan dolayi ekleme ve
silme gibi

islemlerin maliyeti artar.

En bliylk avantaji ise bellek gozlerine dogrudan
erisimin

olmasidir.
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Arrays(Dizi)

Add(arr[],item)

N |
arr[] : Array ‘
item : To be added item
arr output
* arr[] : New Array including new item
Add(arr[],item) temp — []; ‘

input

* for i = 1 to N
temp[i] = arr[i];
end

N+1
temp[array.Length] = item;
arr

o)
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Arrays(Dizi)

Insert(arr[], position, item)

1 1
position : Position on the Array. ‘
item : To be added item
output
arr[] : New Array including new item
Insert(arr[],position, item) temp = [1; ‘

input
arr|[] : Array

for i =1 to N
if (i<position)

N+1 temp[i] = arr[i]
else
temp[i+1] arr[il;
EEEE -
endfor
arr temp [position] = item;
O(TL) arr = temp;

.
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Arrays(Dizi)

RemoveAt(arr[], position)

@

input

arr[] : Array

position : Position on the Array.
output

arr|[] : New Array

temp = [];

for i =1 to N
if (i<position)

temp[i] = arr[i]
endif
if (i>position)
temp[i-1] = arr[i];
EEE o
endfor
arr arr = temp;
0(n)
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Arrays(Dizi)

IndexOf(arr[], key)

@

N
arr[] : Array
key : The key element.
output
arr result : The position of the key element or -1.
* f f temp = [1; ‘

input

* result = -1;
for i = 1 to N
if (key==arrl[i])

.

IndexOf (arr[], key) result = i;
= return result;
endif
* endfor
return result;
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Yi1gin (Stack)

Veriler dogal olarak listeler halinde duzenlenir.
ve yapisi verileri liste dlizeninde

organize etmek

tzere kullanilan yapilar arasindadir.

Anlasilmasi kolay soyutlamalar saglayan liste

yapilarindan biri

yiginlardir.
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Yi1gin (Stack)

e Yigin yapisinda listeye ekleme islemi
sona yapilir ve listeden cikarma islemi
de vine son eleman dikkate alinarak
gerceklestirilir.

e Yiginlar ifadelerin
degerlendirilmelerinden, islev
cagrilarina kadar bilgisayar bilimlerde

yvaygin bir sekilde kullanilir.
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Y1gin (Stack)

Yiginlarin sadece son elemanlarina erisim saglanabilir.

Bu nedenle son-giren ilk-gikar (last-in first-out, LIFO) veri
yapisi olarak tanimlanir.

Java dilinde Stack veri yapisi hem object hem de Generic
olarak koleksiyonlar kapsaminda sunulmaktadir.
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Yigin (Stack)

Push()

Count Pop()

Clear() Peek()

push(55)

push(34) push(6) push(23) pop()
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Abstract Data Type

gl

Anaislevler
* void push ()

*int pop()

£

Yardimciiglevler

*int
*int
*int

*int

top ()
size ()
1sEmpty ()
isFull ()
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Yigin (Stack)

* N elemana sahip olan bir yigin igin:

@

Space complexity (for n push operations) | O(n)

Time complexity of top() O(1)

Time complexity of isEmpty() O(1)

Time complexity of createStack() O(1) ‘
Time complexity of push() O(1) (Average)
Time complexity of pop() O(1) ‘

Time complexity of deleteStack() O(n) ’

N
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Yigin (Stack) Kabakod(Pseudocode)

Push(S, x) Pop(S)

if Stack-Full(S) if Stack-Empty(S)

then error "overflow" then error "underflow"

else top(S) = top(S) + else top(S) = top(S) - 1

S[top(S)] = x return S[top(S) + 1]
Stack-Empty(S) Stack-Full(S)

if top(S) = © if top(S) = length(S)
then return True then return True
else return False else return False
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Kuyruk (Queue)

e Bilgisayar bilimleri agisindan liste tabanli veri yapilari
arasinda yaygin bir sekilde kullanilan veri
yapilarindan biri de kuyruklar.

o ilk-giren ilk-cikar (first-in first-out, FIFO) calisma

ilkesine gore kuyruk isletilir.

Elements ready to be New elements ready to
served (DeQueue) T f enter Queue (EnQueue)

front rear
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Kuyruk Soyut Veri Turu

2) &

Anaislevler Yardimciiglevler
* void enQueue * front()
T deQueue * rear()
* size()
* isEmpty()
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Kuyruk Uygulamalari

3 £

Dogrudan Uygulamalar Yardimciiglevler
- isletim sistemler is planlamasi (Yazici kuyruklarr) ) Algoritmallar icin yardlrr.1c:| veri t[_JrU
« Gergek hayattaki kuyruk uygulamalarinin * Diger veri yapilarinin bilegenleri

modellenmesi
» Coklu programlama
* Asenkron veri transferi
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Cevrimsel kuyruk

New elements ready to
? * enter Queue (EnQueue)

front rear

Fixed size array

rear

front
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Kuyruk (Queue)

* N boyutlu bir kuyruk icin:

<’

Space Complexity (for n enQueue operations) | O(n)
Time Complexity of enQueue() - O(1)
Time Complexity of deQueue() O(1)
Tune Complexity of 1sEmpty() O(1)
Tune Complexity of 1skull () O(1)
Tune Complexity of size() O(1)
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KUYI'U k Uyg U |CI MA(Queuve Implementation)

* Basit dairesel dizi tabanl uygulama
* Dinamik dairesel dizi tabanh uygulama
 Bagli liste tabanli uygulama
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Kuyruk (Queue)Kabakod(Pseudocode)

Pseudecode - isFull

begin procedure isfull

if rear equals to MAXSIZE
return true

else
return false

endif

end procedure
procedure dequeue

Pseudecode - Dequeue

if queue is empty

Pseudecode - Enqueue

int enqueue(int data)
if(isfull())
return 0;

rear = rear + 1;
queue[rear] = data;

return 1;
end procedure

return underflow

end if

data = queue[front]

front « front + 1

return true

end procedure
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Thanks for listening!
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