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introduction to queues 2

// queue2.cpp : main project file.
#include "stdafx.h"
#include<iostream>

using namespace std;

#ifndef QUEUE

#define QUEUE

const int QUEUE_CAPACITY=128;
typedef int QueueElement;

class Queue

{ /**** function members ****/

public:
Queue( );
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bool empty( ) const; void addQ(const QueueElement & value);
QueueElement front( ) const; void removeQ(); void display() const;

/¥ data members ¥/
private: QueueElement myArray[QUEUE_CAPACITY]; int myFront, myBack;

}; //end of class declaration

inline Queue::Queue( ) { myFront=myBack=0; }
inline bool Queue::empty( ) const { return (myFront==myBack) ;}
void Queue::addQ(const QueueElement & value)
{ int newBack=(myBack+1)%QUEUE_CAPACITY;
if (newBack==myFront)cout<<"**** QUEUE IS FULL ****"<<end|I;
else{ myArray[myBack]=value; myBack=newBack; }}

QueueElement Queue:front() const

{ if (lempry()) return myArray[myFront]; cerr<<"*** QUEUE IS EMPTY ***\n"; }

22023/2024 -2 - 55 — 1 clibra (G — 4l laal) dadin - 5 Ul dasly - b g https://manara.edu.sy/ 12


https://manara.edu.sy/

[:Aw’ 2 JBSI ) J ke -1
ool
void Queue::removeQ() { if (empty()) cout<<"*¥* QUEUE IS EMPTY ***\p";
else myFront=(myFront+1)%QUEUE_CAPACITY;}
void Queue::display() const { for (int i=myFront ; i<myBack ; i++) cout<<myArrayl[i]<<" "; }
#endif

introduction to queues 2

void main() { Queue q1; cout<<"Queue is empty "<<q1l.empty( )<<endl;
q1.addQ(7); q1.addQ(77);q1.addQ(5); q1.addQ(55); cout<<"Queue is empty "<<q1l.empty( )<<endl;
q1.display();
q1.removeQ();q1.removeQ();cout<<"\n\n";q1.display(); cout<<"\n\n";system("pause");}
Queueis empty 1
Queueisempty 0
7 77 5 55

555

Press any key to continue. ..
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#ifndef RANDOMINT

#define RANDOMINT

#include <iostream>

#include <cstdlib>

#include <cassert>

#include <ctime>

using namespace std;

class RandomInt

{ public: RandomInt(); RandomInt(int low, int high);
RandomInt(int seedValue); RandomInt(int seedValue, int low, int high);
void Print(ostream & out) const; RandomInt Generate();
RandomInt Generate(int low, int high); operator int();
private: void Initialize(int low, int high);
void SeededInitialize(int seedValue, int low, int high);
int NextRandomInt();

int myLowerBound, myUpperBound, myRandomValue;
static bool generatorInitialized;

}s
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inline RandomInt::RandomInt(){ Initialize(©, RAND_MAX);}

inline RandomInt::RandomInt(int low, int high)

{ assert(@ <= low); assert(low < high); Initialize(low, high);}

inline RandomInt::RandomInt(int seedValue)

{ assert(seedValue >= 0); SeededInitialize(seedValue, O, RAND MAX);}

inline RandomInt::RandomInt(int seedValue, int low, int high)

{ assert(seedValue >= 0); assert(@ <= low); assert(low < high);
SeededInitialize(seedValue, low, high);}

inline void RandomInt::Print(ostream & out) const

{ out << myRandomValue;}

inline ostream & operator<< (ostream & out, const RandomInt & randInt)

{ randInt.Print(out); return out;}

inline int RandomInt: :NextRandomInt()

{ return myLowerBound + (rand() % (myUpperBound - myLowerBound + 1));}

inline RandomInt RandomInt::Generate()

{ myRandomValue = NextRandomInt(); return *this;}

inline RandomInt: :operator int(){ return myRandomValue;}

#endif

applications of queues 1

22023/2024 -2 <i- 53 — 1 s A — 4ila glral) dwtia - 3 jlial) daals - Ly gm https://manara.edu.sy/ v


https://manara.edu.sy/

PA 1JLY e oligdas -3

6jliall
t LS Randomlnt.cpp all| I3 o divall ‘3 cLac¥ t)|3.ﬁ| s Ol

applications of queues 1

#include "stdafx.h"
#include "RandomInt.h"
using namespace std;
bool RandomInt::generatorInitialized = false;
void RandomInt::Initialize(int low, int high)
{ myLowerBound = low; myUpperBound = high;

if (!generatorlInitialized)

{ srand(long(time(®))); generatorlInitialized = true; }

myRandomValue = NextRandomInt();
}
void RandomInt::SeededInitialize(int seedValue, int low, int high)
{ myLowerBound = low; myUpperBound = high; srand(seedValue);

generatorInitialized = true; myRandomValue = NextRandomInt();
}
RandomInt RandomInt: :Generate(int low, int high)
{ assert(@ <= low); assert(low < high); myLowerBound = low; myUpperBound = high;

myRandomValue = NextRandomInt(); return *this;}
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#include "RandomInt.h"
#include <iostream>
using namespace std;
#ifndef ADDITION_PROBLEM
#define ADDITION_PROBLEM
using namespace std;
class AdditionProblem
{/***** Function Members *****/
public: void Get(int maxAddend)
{ myAddendl.Generate(9, maxAddend); myAddend2.Generate(©®, maxAddend);}
void Display(ostream & out)
{ out << myAddendl << " + " << myAddend2 << " = ? ";}
int Answer(){ return (myAddendl + myAddend2);}
bool Correct(int userAnswer) { return (userAnswer == Answer());}
[¥**¥**¥ Data Members *¥*¥*/
private: RandomInt myAddendl, myAddend2;
};5
#endif
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: ;LM driver.cpp <l
// queued.cpp : main project file.
#include "stdafx.h"
#include "AdditionProblem.h"
#include <queue>
#include <iostream>
using namespace std;
void main()
{ int numProblems, maxAddend;
cout << "How many problems would you like? "; cin >> numProblems;
cout << "What's the largest addend you would like? "; cin >> maxAddend;

queue<AdditionProblem> wrongQueue;

AdditionProblem problem; int userAnswer;

for (int count = 1; count <= numProblems; count++)

{ problem.Get(maxAddend); problem.Display(cout); cin >> userAnswer;
if (problem.Correct(userAnswer)) cout << "Correct!\n\n";

else { cout << "Sorry -- Try again later\n\n"; wrongQueue.push(problem); }
}
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cout << "\nIf you got any problems wrong, you will now be given"
"\na second chance to answer them correctly.\n";

appﬁcaﬁonsofqueues 1

int wrong = 0;
while (!wrongQueue.empty())

{ problem = wrongQueue.front(); wrongQueue.pop(); problem.Display(cout);
cin >> userAnswer;
if (problem.Correct(userAnswer)) cout << "Correct!\n\n";
else
{
cout << "Sorry -- correct answer is " << problem.Answer() << "\n\n";
wrong++;
}

}

cout << "\nYou answered " << wrong << " problem"
<< (wrong > 1 ? "s ": " " ) << "incorrectly\n";
system("pause");

}
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How many problems would you like? 4 Eiuhm”!
What's the largest addend you would like? 199

175 + 183 = ? 200

Sorry -- Try again later
76 + 108 = ? 184
Correct!

117 + 13 = ? 130
Correct!

142 + 107 = ? 300
Sorry -- Try again later

If you got any problems wrong, you will now be given
a second chance to answer them correctly.

175 + 183 = ? 358

Correct!

142 + 107 = ? 200

Sorry -- correct answer is 249

You answered 1 problem incorrectly
Press any key to continue . . .
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(hiodly pliodl Slilos coun B0 piis A1 (gl ) BuSioaliol| il ol giomill Adlad puie Ltu Lpdis o poliadl yhio dic Adgiiall
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Ayl ALY sl gl Jf o8 (e g Aloatl o] Jopuilly Adladdl cnuses §aus i
tJBY e (i (e 095 Lite JS nodes udall (£05 poliall (e A pe degazma (2 linked list dlay ALl 23U
A (e piaie (pyseid data part Dbl ¢ 3> A
ke dla oSo o 13] sl § QL paiall iglatl sudall adge | ada pointer ydize o link Iayl y cu352) next part JW! ¢ 5 2
.null value 4 olst! dasll ARES B Laic “3\3

A8 B il 13) null Bagall OgSus L8 Taimme 6Ks of s Jsd| ppaial] g% 1 il adge oo e iyl e
: JI ST 3 LeS Lebebas (5000 9,17,22,26,34 ol ggroms (&1 Ayl AL iU gl

f‘_‘”ﬁ ez - I iy fiest 2Ll oyl )l @il Jias o JSCAT) 1 §
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s s 1= '—/V— At sadall § ground symbol oo 3459 Az e Leeoeso
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Ao Aol oslilant) Gadoes

oyl AL el gl e 4a5Lud) 5yaall 3 A | A Lu¥l ilikoat) 3udoes 20aiS (s Lasd rrius
Buds éi I a5 ¥ el ) 8,Ladt null el ) pado first p &l Jas dblug aeloiud (d8yld 4= clid :construction cLidl Ao

first=null_value;
firstB—-{-ﬁ

null J) sda first (oS HLas | IS (pe 48)L8 dos| ol 13] Lagd wguses (29 s oldos e a6 lill Aloall dpais doluy Soy :empty dcloall
first==null_value ? (b LS

2 T ( Linlao Ld) SLakl Bmampall 3fueH| 2midIS ) ol o A e Jgml] At e Jomall 2 2 ALl Zulenll straverse deleal]
Sudall sia § H3All 9 Al praic Fasd gllaiy Jo¥ Budall ] i) prr iclice 4dia

/31%

eirst] el LT B
1

NE

L\
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firstG__>.
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first

firstG—»
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ptrE
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6)jliaJl

4 alayl AL sl gl01 J) S5 ke -3

oo daal M A AJW) Buaadl J) Jlaodd
oyl W g9luws ptr Jazm g ddlztl susall
dloall oda ) ptr Ll sada (I sadall §
Ga=dl § 1 Hladey Jdud) 8ol deed
a5 omy ( JUall ousaall plaiialy

Budall el § (35ell 17 moeiall suall

budadl ) dead of J) aekead! da § i
:34 w| g‘.ﬂ‘- 2\.13‘-‘2."

s ptr muasw AWl sadall Jf Jlauy! Wels 13
A Gl e T null )
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introduction to linked lists 5 coia Salal Al @l sl dl Joe -3
8)Liall
s LeS gl ALY S e Jpmeall (Say ApodbinSs
ptr=first;
while(ptr!=null_value)
{

process data part of node pointed to by ptr.

ptr= next part of node pointed to by ptr.

Adlztl 9l ping null degddl JI first lletl ol § Add Co> ds;lall dmsdUI Jol o (S dommio Ayl gl sda o
Blans desd o el Lol Budadl o @bl ¢ 5o 71,5 Aoludy 2 Wladl sda § dxtlall L8 2 Slgiza (2]
rdlletl oda § dzdlall (9Sowd item

if (item==data part of node pointed to by ptr)

terminate the loop //ptr points to the node containing item
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B PN dl B> olily ded bt tinsert ddloat|
dordll sda (a3deiy By Bude ¢LAd) ’}’gi com cdayl Aa
L adee dlia ol Goydicns L polsdl alledl ¢ 52 &
storage (i)l aezme (po Bde cLddY Lol Sy
AL Bogazdl sudall sda oy (2 Al 89kaz]l .pool
loged] oLBYI oy oLl Slia ey alall Bagagll

P awldly AWl e L aic amy pdedl Jo¥I

predptr

| 26 34
— |,

] —H

— Azl g § sde!
o G 17 uay 20 b wuys Ll opasd (Jo¥1 Al ool
B H suadall ) ada predptr 2 a3kl of (oydsg cddylud! azdU
bude e Jgwamtl Lide dyluy 17 A&l e wgladl
Storage Pool SULd e3> @ 20 (pisiy agdig newptr lageds Bugus
L ool
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7 Ayl L1 sl ol J) S5 ka -3

next sl Jam 4=l 9 laydemy agds
Ldl sLadl Busall Ql.ﬁ‘ ¢ 3l Golun L ol
predptr 3Ll
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La awlilly Jo¥l olshatl sl Dl mengd
predptrE)—H* first & predptr o platl e Jo¥I Lt 3 LS Loguds
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introduction to linked lists 9 coia A @l dl dss
6)liadl
S lea s Gl cIlia il idelete Adeal!
Gl paic & paic i oY
predptertrB_H_( ) ‘ )L:u-& 5.—\-5-9 SJLC-}’ Lﬁ‘m‘ OSQ& LA ?"m é"-i-b
7] = 5 JTE .storage pool ¢yl aszme ] sume ydigos Ll
- // ) -
[t tdil paic 4 paie Jod1 Al
AW (e 22 deddl e Ligled! Budall dds: Ll
Er/ - »aglly  Ldds LI sudadl ) prr yasll e
Lgletl Budall) LS 4a;Ludl 8adall J] ady predptr
(20 e
maiall § byl ) Jasmy il Aoy aledll S
Lddo oyl sudall 3o paialdl | ada Esludl
o= d ptr a3l L) HLAL sudall sale] o3 (a9
ATE TN PP NE-E SURNYE S}

3

fi:cst:[_‘L > S |
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Storage Pool
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Al ALY sl ol Badmn) L ddions uyets of Ly dad yme JSCho Ayl AL sl U1 e Hanlll sin G Lidyal
AL Slydl | J3Y1 e ellias of cay

Sligimdll Gansy dagly e3ms Sl c2 on Al Lan JS cade J) 5,511 peedt Jilagll pany 1
e

sadall e Ul o 5ms bl 3o Ul Jssosd clles ol Bude S § Bpke pd J) Jpmosll cileles 2
Lo ydgas L) SLAL
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introduction to linked lists 9

:badall 4
¢ 39 Ml e paie O3 data part GGl el of ¢ 3o 0 AST gliie oo Al dayl gl doesY g Budall ob S
Azl § oude ey P <68 13] null degal! e ol Aaall st Al el e gl sudall J| sda next part JW!
JS . IMxudl (o Adgdian (P Ayl Al A=Mlgclass iio ol struct JeuS Lliad Say sude JS ol yoids 1da o
I ope JWI ) s g0 JW) gunadly doms| praie daud Oidm bl gine tpngene uaiiw Ul sda § Jxw

3«;‘& LS ol gdiall ‘a‘.\'a”u.ul.) Al 355 S dayl ALl as e E)Aﬁ‘ OrSeay QL?JL@ 49 gdiall ‘3 alds (3
[¥F% Node declaration ***#¥*/
struct NodeType

{DataType data; int next;};
const int NULL_VALUE=-1; //a nonexistent location

/****The Storage Pool ****¥*/

const int NUMNODES=2048; NodeType node[NUMNODES];

int free; // points to a free node
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