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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).




Queue

Kuyruk bir dogrusal listedir.
Veriler bir ugtan eklenir (rear) ve diger uctan silinir (front)

Banks'R'Us

w2l {)ita R/

(a) A queue (line) of people
Remove Insert
(dequeue) (enqueue)

front rear

(b) A computer queue

First In First OQut - FIFO

Veriler kuyruga alindiklari sirayla iglenir
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Queue Operations

4 temel kuyruk islemi vardir

Veriler kuyruga sondan eklenir ve bas taraftan alinip
islenir.

Enqueue ; kuyrugun sonuna bir eleman ekler.
Dequeue ; kuyrugun basindan bir eleman siler.
Queue Front; kuyrugun basindaki elemani okur.

Queue Rear; kuyrugun sonundaki elemani okur.
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FIGURE 4-6 Queue Example
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FIGURE 4-6 Queuve Example (Continued)
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(a) Conceptual queue
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FIGURE 47 Concentual and Physical Queue Implementations
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Queue Algorithms - Create Queue

algorithm createQueue

Allocates memory for a queue head node from dynamic memory and
returns its address to the caller.

Pre Nothing
Post head has been allocated and initialized
Return head’s address if successful, null if memory owerflow.
1. if (memory available)
allocate (newPtr)
newPtr->front = null pointer
newPtr->rear = null pointer
newPtr->count = 0
return newPtr
2. else

1. return null pointer
end createQueue

a ks owbhPE
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(b) Case 2: insert into queue with data

FIGURE 4-10 Engueue Example
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Queue Algorithms - Enqueue

algorithm enqueue(val queue <head pointer>, val item <dataType>)

This algorithm inserts data into queue.

Pre queue has been created

Post item data have been inserted

Return boolean, true if successful, false if overflow.

1. if (queue full)
1. return false

2 allocate (newPtr)

3 newPtr->data = item

4. newPtr->next = null pointer

5 If (Queue—->count zero) //inserting into null queue
1. queue->front = newPtr

6. else//insert data and adjust meta data

1. queueérea_rénext = newPtr LW rprae——" n
7. queue->rear = newPtr queve | [l N ewPir
8. gueue-count = queue>count +1 4
9. return true plum | [l [5vi]
end enqueue newPtr data  next data next
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Queue Algorithms - Dequeue

algorithm dequeue(val queue <head pointer>, ref item <dataType>)

This algorithm deletes a node from a queue.
Pre queue has been create

Post data at front of the queue returned to user through item and front

element deleted and recycled.
Return boolean, true if successful, false if overflow.
1. if (queue->count == 0)
1. return false
2. item = queue—>front->data
3. deleteLoc = queue—>front

4. if (Qqueue—>count ==1) // deleting only item in queue

1. queue->rear = null pointer Queue
gueue->front = queue->front->next

recycle (deletelLoc)
return true
end dequeue

Queue

5
6. queue->count =gueue->count—1
7
8

front count  rear front count rear
nisalin Queve| 1 [0] K
1 I
E B+ Recycled
data_link deleteloc | ...
Before After
(a) Case 1: delete only item in queue
front count rear aQ front count rear
I & ueue | @ 1 G——¢
1 ‘ ‘
E’"’E EI ' Hecycled\\f& kivd
data  link data ik | deleteloc w | dafa lin

Before

After

(b) Case 2: delete item at front of queue




Queue Algorithms - queueFront

Kuyruk Verilerini Alma/Okuma (Retrieving
Queue Data)

* Mantik, verilerin kuyruktan silinmemesi
disinda, Dequeue ile aynidir.

» |Ik 6nce kuyruk bos mu diye kontrol eder
ve bossa «false» dondurur.

« Kuyrukta veri varsa, veriyl dataOut
uzerinden geri iletir ve «true» degerini
dondurdur.



Queue Algorithms - queueFront

algorithm queueFront(val gueue <head pointer>, ref dataOut <dataType>)
Retrieves data at the front of the queue without changing
gueue contents.
Pre queue Is a metadata structure
dataOut is a reference to calling algorithm variable
Post data passed back to caller.
Return true if successful, false if underflow
1.if (queue—>count ==0) // ( If queue is empty)
1. return false
2.dataOut = queue—>front->data

3.return true %
end queueFront )

Peki ya queueRear?

- J




ALGORITHM 4-5 Queue Empty

Algorithm emptyQueue (queue)
This algorithm checks to see if a queue 1s empty.
Pre queue 1s a metadata structure
Return true if empty, false 1f queue has data
1 1f (queue count equal 0)
1 return true
2 else
1 return false
end emptyQueue
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ALGORITHM 4-6 Full Queue

Algorithm fullQueue (queue)
This algorithm checks to see if a queue is full. The queue

is full if memory cannot be allocated for another node.
Pre gqueue is a metadata structure
Return true if full, false if room for another node
1 if (memory not available)
1 return true
2 else
1 return false
3 end if
end fullQueue
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ALGORITHM 4-7  Queue Count

Algorithm queueCount (queue)

This algorithm returns the number of elements in the queue.
Pre  queue is a metadata structure
Return queue count

] return queue count

end queueCount
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ALGORITHM 4-8  Destroy Queue

Algorithm destroyQueue (queue)

Pre queue 1s a metadata structure
Post all data have been deleted
1 1f (queue not empty)
1 loop (queue not empty)
1 delete front node
2 end loop
2 end if
3 delete head structure
end destroyQueue

This algorithm deletes all data from a queue.
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PROGRAM 4-1 Queue ADT Data Structures

[ T e T ) T T S

//Queue ADT Type Defintions

typedef struct node

{

void*
struct node* next;
} QUEUE NODEj;
typedef struct

{

dataPtr;

QUEUE NODE+* front;
QUEUE NODE* rear;
1 count;

int

} QUEUE;

//Prototype Declarations

OQUEUE+* createQueue

(void);

QUEUE* destroyQueue (QUEUE* gueue);

bool
bool
bool
bool
int

bool
bool

degqueue
engueue
queueFront
queueRear
queuveCount

emptyQueue
fullQueue

//End of Queue ADT

( QUEUE*
(QUEUE*
(QUEUE*
(QUEUE*
(QUEUE*

(QUEUE*
(QUEUE*

gueue,
queue,
gueue,
gqueue,
gqueue) ;

queue) ;
queue) ;

Definitions

vold**
vold*

wvold**
vold*¥*

itemPtr);
itemPtr);
itemPtr);
itemPtr):;
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PROGRAM 4-2 Create Queue

O =1 O U = W k=

PO B B e b e el e e el e e e
PO = O WO~ U W N O W

f*================= creategueue e
Allocates memory for a queue head node from dynamic
memory and returns its address to the caller.

Pre nothing
Post head has been allocated and initialized
Return head if successful; null if overflow

*/

QUEUE* createQueue (void)

{

//Local Definitions
QUEUE* queue;

//Statements
gueue = (QUEUE*) malloc (sizeof (QUEUE));
if (gueue)
{
gueue->front = NULL;
gueue->rear = NULL;
gueue->count = 0;

Yy // if
return gueue;
} // createQueue
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PROGRAM 4-3 Enqueue

(oA TN O B = FU I o8

This algorithm inserts data into a queue.
Pre gqueue has been created

Post data have been inserted
Return true if successful, false if overflow

*/

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

bool enqueue (QUEUE* queue, void* itemPtr)
{
//Local Definitions

QUEUE NODE* newPtr;

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

newPtr->dataPtr = itemPtr;
newPtr->next = NULL;

if (queue->count == 0)
// Inserting into null gqueue
queue->front = newPtr;

else
queue->rear->next = newPtr;

(gueue->count)++;
queue->rear = newPtr;
return true;

} // enqueue




PROGRAM 4-4 Dequeue

dequeue (queue, (void*)&dataPtr)

Dequeue kodu basit
olmasina karsin bu
fonksiyonu cagirma isi
incelik ister.
Dequeue
fonksiyonunun data
parametresi bir void
pointer to pointer oldugu
icin bu fonksiyona gagri
yaparken bu data

pointer’t void tlrtne

K cast etmek gerekir. /

1l | /¥*================= dequeue ================

2 This algorithm deletes a node from the queue.
3 Pre queue has been created

4 Post Data pointer to queue front returned and
5 front element deleted and recycled.
6 Return true if successful; false if underflow
7| */

8 | bool dequeue (QUEUE* queue, void** itemPtr)

9 | {

10 | //Local Definitions

11 QUEUE_NODE* deleteLoc;

12

13 | //Statements

14 if (!queue->count)

15 return false;

16

17 *itemPtr = queue->front->dataPtr;

18 deleteLoc = queue->front;

19 if (gqueue->count == 1)

20 // Deleting only item in queue

21 queue->rear = queue->front = NULL;

22 else

23 gueue->front = queue->front->next;

24 (queue->count)--;

25 free (deletelLoc);

26

27 return true;

28 | } // dequeue




PROGRAM 4-5 Queue Front

o~ o N = Wk e

e e e
0~ OUl B W E O W

This algorithm retrieves data at
gqueue without changing the queue
Pre queue is pointer to an
Post itemPtr passed back to

front of the
contents.
initialized queue
caller

Return true if successful; false if underflow

*f

bool queueFront (QUEUE* queue, void** itemPtr)

{
//Statements

if (!gqueue->count)
return false;
else

{

*itemPtr = queue->front->dataPtr;

return true;
} // else
} // queueFront
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PROGRAM 4-7 Empty Queue

1l | /*================== emptyQueue =================
2 This algorithm checks to see if queue is empty.
3 Pre queue is a pointer to a queue head node
4 Return true if empty; false if queue has data

5| */

6 | bool emptyQueue (QUEUE* gqueue)

71 A

8 | //Statements

9 return (gqueue->count == 0);
10 | } // emptyQueue

PROGRAM 4-9 Queue Count

[ *¥================== queueCount =================
Returns the number of elements in the queue.
Pre queue is pointer to the queue head node
Return queue count
*/
int queueCount (QUEUE* queue)
{
//Statements
return queue->count;
} // queueCount

O W 0o 1 ke Wk

=




PROGRAM 4-8 Full Queue

0~ o N Wk

[ *¥================== fyllQueue =================
This algorithm checks to see if queue is full. It
is full if memory cannot be allocated for next node.
Pre gqueue is a pointer to a gqueue head node
Return true if full; false if room for a node
*/
bool fullQueue (QUEUE* gueue)
{

10
11
12
13
14
15
16
17
18
19
20
21

//Local Definitions
QUEUE NODE* temp;

//Statements
temp = (QUEUE NODE*)malloc(sizeof(*(queue->rear)));
if (temp)
{
free (temp);
return true;
Yy // if
// Heap full
return false;
} // fullQueue
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PROGRAM 4-10 Destroy Queue

=W N e

[ ¥================== destroyQueue =================
Deletes all data from a queue and recycles its
memory, then deletes & recycles gqueue head pointer.

Pre Queue is a valid gqueue

w0 -1 o N

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Post Al]l data have been deleted and recycled
Return null pointer
*/
QUEUE* destroyQueue (QUEUE* queue)
{
//Local Definitions
QUEUE NODE* deletePtr;

//Statements
if (queue)
{
while (queue->front != NULL)
{
free (queue->front->dataPtr);
deletePtr = gqueue->front;
queue->front = queue->front->next;
free (deletePtr);
} // while
free (queue);
Yy // if
return NULL;
} // destroyQueue




QUEUING THEORY

Kuyruk Teorisi (Queuing Theory),
kuyruklarin performansini tahmin etmek
icin kullanilan uygulamali matematik ve

bilgisayar bilimleri alanidir.
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Queuing Theory

* single-server queue: Ayni anda sadece bir

musteriye hizmet sunabilir (Ornegin kdse basinda
hizmet veren bufe).

* multi-server queue: Ayni anda birden fazla sayida
musteriye hizmet verebilir (Ornegin banka,
postane).

 Multigueues: — (multiple single-server queues)
birden cok tek sunuculu kuyruklar
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Queuing Theory

« customer: Hizmete ihtiyaci olan herhangi bir Kisi
veya seydir.

 service: (Servis/Hizmet) istenen sonucu elde
etmek icin gereken her turlu faaliyettir.
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Queuing Theory

* Musterilerin servis kuyruguna gelis
orani/sikligi/surati "arrival rate" olarak
bilinir. Rastgele veya duzenli olabilir.

« Service time (Hizmet suresi), bir musteri
Isteginin islenmesini tamamlamak icin
gereken ortalama suredir.
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Queuing Theory

» |deal durumda, musteriler hizmet slresine
uygun bir oranda/siklikta gelirler.

* Ancak, isler nadiren ideale uygun olur. Hizmet
verilecek musteri olmadiginda, bazen sunucu
bosta olabilir. Diger zamanlarda da hizmet
verilecek cok sayida musteri olabillir.

« Eger bu oruntuleri tahmin edebiliyorsak, bosta
kalan sunuculari ve bekleyen musterileri en aza
iIndireblliriz.
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Queuing Theory

« Kuyruk Teorisi'ndeki ana gorevilerden biri bu
oruntuleri tahmin etmektir.

» Ozellikle, kuyruk siiresini (queue time — bu,
musterilerin kuyrukta bekledigi ortalama sure
olarak tanimlanir), kuyrugun ortalama boyutunu
ve maksimum kuyruk boyutunu tahmin etmeye

calisir.

« Bu tahminler iki faktore dayanmaktadir: gelis hiz
(arrival rate) ve ortalama hizmet suresi
(average service time - bosta kalma sureleri
arasindaki toplam hizmet suresinin ortalamast)
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Queuing Theory

« Kuyruk suresi (queue time) ve hizmet
suresi (service time) verilirse, tepki/cevap
suresini (response time) bulabiliriz-
musterilerin kuyruga girdikleri andan
sunucudan c¢iktiklari ana kadar olan
ortalama surenin bir olcusu.

* Tepki suresi, ozellikle online bilgisayar
sistemlerinde onemli bir istatistiktir.
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FIGURE 4-12 Queuing Theory Model
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Queuing Theory

 Bir kuyruk modeli olusturulduktan sonra, sistemde Onerilen
degisiklikleri incelemek icin kullanilabilir.

 Ornegin, banka gise kuyrugunda, ortalama servis suresini
%15 azaltacak otomasyon kullanabilseydik, ne kadar daha
az sayida kisiye ihtiyac duyardik?

* Veya, su anda kapasite altinda olan, buyuyen bir sistemin
modeli goz onune alindiginda, baska bir sunucu
eklememiz gerekmeden bu duzen ne kadar daha
surdurulebilirdi?

gibi sorular...
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Queuing Theory

« Kuyruklarin performansini en ¢ok etkileyen
Iki faktor
— gelis orani (arrival rate) ve
— hizmet suresidir (service time).
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Queue Applications

Iki tane kuyruk uygulamasi:

Ilki, verileri stmiflandirmak icin kuyrugun nasil kullanilacagini
gosterir.

Ikincisi kuyruk simiilatoriidiir.

 Categorizing Data
* Queue Simulation

41



Categorizing Data

* Verileri Kategorize etme, temel sirayi
bozmadan verilerin yeniden
duzenlenmesidir.

» Ornek olarak: her grupta orijinal siralamay!
koruyarak, bir sayi dizisini gruplayip
yeniden duzenlenmesinin gerekli oldugunu
varsayalim (multiple-queue application).
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Categorizing Data

Initial list of numbers:

32212610346529930814519 20574499

Onlari dort farkli gruba ayirmamiz gerekiyor:

Group 1: less than 10 4 Bu, siralama degil. Sonug, h
_ siralanmis bir liste deqil, belirtilen
Group 2: between 10 and 19 kurallara gore kategorize edilmis
bir listedir.

Group 3: between 20 and 29 J
Group4: 30 and greater
136945|121019|222920| 346530815744 99
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Categorizing Data

« Cozum: Dort kategorinin her biri icin bir
kuyruk olustururuz. Sayilari okudukcga
uygun olan kuyrukta sakliyoruz.

* Tum veriler islendikten sonra, verileri
dogru sekilde kategorize ettigimizi
gostermek icin her kuyrugu yazdiririz.
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ALGORITHM 4-9 Category Queues

Algorithm categorize
Group a list of numbers into four groups using four gqueues.
Written by:
Date:
createQueue (g0to9)
createQueue (glOtol9)
createQueue (g20to29)
createQueue (gOver29)
fillQueues (g0to9, glOtol9, g20to29, gOver29)
printQueues (g0to9, glOtol9, g20to29, gOver29)
end categorize

L= a T ¥ B S WS R S Y
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ALGORITHM 4-10 Fill Category Queues

Algorithm fillQueues (g0Oto9, glOtol9, g20to29, gOver29)
This algorithm reads data from the keyboard and places them in
one of four queues.
Pre all four queues have been created
Post queues filled with data
1 loop (not end of data)

1 read (number)
2 1f (number < 10)
1 engqueue (g0to9, number)
3 elseif (number < 20)
1 engqueue (glO0tol9, number)
4 elseif (number < 30)
1 enqueue (g20to29, number)

5 else
1 engqueue (gOver29, number)
6 end if
2 end loop

end fillQueues
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FIGURE 4-13 - Structures for Categorizing Data

main
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(a) Before calling fillQueues
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PROGRAM 4-14  Print One Queue (continued)

Results:
Welcome to a demonstration of categorizing

data. We generate 25 random numbers and then
group them into categorles using queues.

Categorizing data:
24 7 31 23 26 1419 8 9 6 43
16 22 0 39 46 22 38 41 23 19 18
14 3 41

End of data categorization

Data S Clla 8 9 6 0 3
Data 10..19: 14 19 16 19 18 14
Data 20..29: 24 23 26 22 22 23
Data over 29: 31 43 39 46 38 41 41

Lab Uygulamasi 1: Kitaptaki PROGRAM 4-11 Categorizing Data
Mainline C kodu ve buradan ¢agirilan alt programlar PROGRAM 4-12 ~
4-14 incelenecek.
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FIGURE 413 Structures for Categorizing Data (Continued)

fillQueues
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41
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The four variables in mair still

are pointing to the corresponding
head nodes, but we are not showing
the arrows for simplicity.

(b) After calling fillQueues
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Queue Simulation

* Kuyruk simulasyonu (Queue simulation ),
kuyruklarin performansi hakkinda istatistik
uretmek icin kullanilan bir modelleme

etkinligidir.
* Tek sunuculu kuyruk (single-server queue)
modeli olusturma
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Queue Simulation

Bir bufenin musterilerine hizmet vermesini simule edelim.

Bufenin bir penceresi vardir. Bufede bir calisan vardir ve
ayni anda bir musteriye hizmet verebilmektedir.
Musterilere hizmet etme suresi 1-10 dakika arasinda
degismektedir.

Bufenin etkinligini varsayimsal bir gun boyunca
inceleyeceqiz. Bufe haftada 7 gun, her gun 8 saat
boyunca acik. Bir gunu simule etmek icin, 480
(8x60=480) dakikalik bir model olusturulur.

Aksiyonlarin 1 dakikalik araliklarla basladigini ve
durdugunu varsaylyoruz.
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Queue Simulation

* Ortalama her 4 dakikada bir musterinin geldigini
varsaylyoruz. Gelis sikhigini, 1 ile 4 arasinda bir
deger donduren rastgele sayi ureteci kullanarak
simule ediyoruz. (Eger sayi 4 ise, musteri geldi.
Eger sayi 1, 2 veya 3 ise mugterl gelmedi)

« Sunucu bostayken bir musterinin islemine
baslariz.

« Simulasyonun her dakikasinda, simulatorun
saticli mesgul mu yoksa bos mu oldugunu
belirlemesi gerekir.

— Bostaysa, bekleyen bir sonraki musteriye hizmet

verilebilir. Mesgulse, bekleyen musteriler kuyrukta sz
kalir.



Queue Simulation

* Her dakikanin sonunda, simulasyon mevcut
musteri icin islemi tamamlayip tamamlamadigini
belirler.

* Mevcut musterinin igslem suresi, musteri
iIslemeye basladiginda rastgele sayi ureteci
tarafindan simule edilir. Ardindan, her musterinin
Islemini tamamlamak icin gereken dakika
sayisini tekrarliyoruz.

« Musteriye tamamen hizmet verildiginde, satisla
lgili istatistikleri toplar ve sunucuyu bosta
durumuna getiririz.
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Kuyruk simulasyonu icin dort veri

yap|3| gereklidir:

a queue head,
a queue node,

a current customer status,

Queue Data Structures

front  count rear
a simulation statistics structure . .
head
custNum arriveTime ixt
hode
custNum arriveTime startTime svcTime
custStatus
numCust totSveTime totWaitTime maxQueueSize

simStats




Simulation Algorithm

‘ Simulator |
O
Create New Server Service Print
queue customer free complete stats

FIGURE 4-15 Design for Queue Simulation
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ALGORITHM 4-11 Queue Simulation: Driver

Algorithm taffySimulation
This program simulates a queue for a saltwater taffy store.

Written by:
Date:

1 createQueue (queue)
2 loop (clock <= endTime OR moreCusts)

1 newCustomer (gueue, clock, custNum)
2 serverFree (queue, clock, custStatus, moreCusts)
3 svcComplete (queue, clock, custStatus,
runstats, moreCusts)
4 1f (gueue not empty)
1 set moreCusts true
5 end if
6 increment clock
3 end loop

4 printStats (runStats)
end taffySimulation
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ALGORITHM 4-12 Queue Simulation: New Customer

Algorithm newCustomer (queue, clock, custNum)

This algorithm determines if a new customer has arrived.

Pre  queue is a structure to a valid queue
clock is the current clock minute
custNum 1s the number of the last customer
Post if new customer has arrived, placed in queue
1 randomly determine 1f customer has arrived
2 1f (new customer)
1 1ncrement custNum
2 store custNum 1n custData
3 store arrival time in custData
4 enqueue (queue, custData)
Jend if
end newCustomer
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ALGORITHM 4-13  Queue Simulation: Server Free

starts
Pre

Post

Algorithm serverFree (queue, clock, status, moreCusts)
This algorithm determines if the server 1s idle and 1if so

serving a new customer.

queue 1s a structure for a valid queue

clock is the current clock minute

status holds data about current/previous customer
moreCusts is set true if a call i1s started

1 if (clock > status startTime + status svcTime - 1)
Server is idle.
1 if (not emptyQueue (gqueue))

1 dequeue (queue, custData)
2 set status custNum to custData number
3 set status arriveTime to custData arriveTime
4 set status startTime to clock
5 set status svcTime to random service time
6 set moreCusts true
2 end if
2 end 1if

end serverFree
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ALGORITHM 4-14 Queue Simulation: Service Complete

Algorithm svcComplete (gqueue, clock, status,
stats, moreCusts)
This algorithm determines if the current customer’'s
processing is complete.
Pre gueue is a structure for a valid gueune
clock is the current clock minute
status holds data about current/previous customer
stats contains data for complete simulation

Post 1f service complete, data for current customer
printed and simulation statistics updated
moreCusts set to false if call completed

1 if (clock equal status startTime + status svcTime - 1)

Current call complete

set waitTime to status startTime - status arriveTime
increment stats numCust
set stats totSveTime to stats totSveTime + status svcTime
set stats totWaitTime to stats totWaitTime + waitTime
set queueSize to gueueCount (queue)
if (stats maxQueueSize < queueSize)
1 set stats maxQueueSize to gueueSize
end 1f
8 print (status custNum status arriveTime
status startTime status svcTime
waltTime gueueCount (queue))
9 set moreCusts to false
2 end 1if
end svcComplete
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Minutes served

Start time Service time Time completed
1 2 2 1 and 2
3 ] 3 3
4 3 6 4,5, and 6
7 2 8 7 and 8

TABLE 4-1 Hypothetical Simulation Service Times
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ALGORITHM 4-15 Queue Simulation; Print Statistics

Algorithm printStats (stats)

This algorithm prints the statistics for the simulation.
Pre stats contains the run statistics
Post statistics printed

1 print (Simulation Statistics:)

2 print ("Total customers: " stats numCust)

Jprint ("Total service time: " stats totSvcTime)

4 set avrgSvcTime to stats totSvcTime / stats numCust

5 print ("Average service time: " avrgSvcTime)

6 set avrgWaitTime to stats totWaitTime / stats numCust

7 print ("Average wait time: " avrgWaitTime)

8 print ("Maximum queue size: " stats maxQueueSize)

end printStats
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Clock Call Arrival Wait Start Service Queve
time number fime time time time size
4 1 2 0 2 3 2
e 2 3 2 5 2 4

TABLE 4-2 Sample Qutput for Project 22
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Queues Array Implementation

Queue Queue
front rear

[o] 1] [2] [3] [4] [8] [6] [7] [8] [9] [10] [11] [12][13] [14] [15] [16]

Figure 5-15



Queues Array Implementation

Queue Queue
front rear

0] [1] [2] (3] [4] [8] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16]

Figure 5-16



Exercise

Q1 ve Q2 kuyruklarmin i¢eriginin gosterildigi gibi oldugunu varsayim. Asagidaki
kod calistirildiktan sonra Q3'lin i¢erigi ne olurdu? Kuyruk igerigi onden (soldan)
arkaya (sagdan) gosterilir.

Q1l:42 30 41 31 19 20 25 14 10 11 12 15

Q2:11 4 5 4 10 13

1 Q3 = createQueue
2 count=0
3 loop (not empty Q1 and not empty Q2)
1 count =count+1
2 dequeue (Q1, x)
3 dequeue (Q2, y)
4 if (y equal to count)
1 enqueue (Q3, X)



Exercise

Q1 ve Q2 kuyruklariin igeriginin gosterildigi gibi oldugunu varsayin. Asagidaki kod
calistirildiktan sonra Q3"in icerigi ne olurdu? Kuyruk icerigi 6nden (soldan) arkaya

(sagdan) gosterilir.

Q1:42 30 41 31 19 20 25 14 10 11 12 15§

Q2:1 4 5 4 10 13

1 Q3 = createQueue
2 count=20
3 loop (not empty Q1 and not empty Q2)
1 count =count+ 1

2 dequeue (Q1, x)

3 dequeue (Q2, y)

4 if (y equal to count)

1 enqueue (Q3, x)

Step caunt | Q1 Q2 Q3 \x X

1 ofl/ 42,30,.. 1,4,5,4,.. 42 <-—AT2\ 1
2 ( 30,41,.. 4,5,4,.. 30\ 4
3 F 42,31,19,.. | 5,4,10,13 42 \5
4 4 | 31,19,20,.. 410,13 | 42,314-31 | 4
5 5 19,20,25,.. 10,13 19 | 10
6 6 | 20,25,14,.. 13 20 | 13
7 25,14,10,.. NULL

Q3: 42,31




Odev 5

Prefix ifadeleri hesaplamanin bir yolu da kuyruk yapisi kullanmaktir. ifadeyi
hesaplamak i¢in nihai degeri bulana kadar ifade tekrar tekrar taranir. Her
taramada simgeler (tokens) okunur ve bir kuyrukta tutulur. Her taramada bir
operator ve onu takip eden iki operand varsa degeri hesaplanir ve onunla
degistirilir. Ornegin asagidaki ifade degeri 159 olarak hesaplanan bir prefix
ifadesidir:

-+*9+28*+4863

Ifadeyi tarar ve bir kuyrukta saklariz. Tarama esnasinda bir operatorii izleyen 2
operand oldugunda, mesela + 2 8, kuyruga 10 sonucunu koyariz.

llk tarama dan sonra sunu elde ederiz:
-+*910*126 3

Ikinci taramadan sonra:

-+90723
Uglincii taramadan sonra: Kuyruk yapisini kullanarak
- 162 3 Prefix ifadelerin sonucunu
Dordiincii tarama: hesaplayan genel bir
uygulama C ile yazilacak.
159
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