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1- Introduction.

2- Analysis of algorithms and standard algorithms.
3- Data structures and abstract data type.

4 — Stacks.

5- queues.

6- lists More linked lists .

7 - Binary trees & Hash tables.

8-Binary search tree.

9- AVL Tree.
9- Graphs & digraphs .
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ALGORITHM TO CALCULATE MEAN : Statement # of times
(*Algorithm to read a set of n numbers and calculate their mean*®) executed
1. Read n. 1 1
2. Initialize Sum To 0. p) 1
3. Initialize I To 1. 3 1
4. While I<=N Do The Following 4 n+1
A. Read Number.
A n
B. Add Number To Sum.
C.Increment | By 1. B n
5. Calculate Mean = Sum/N C n
500 1 Lo JS it AB,C Loty Bl 8ye a5 1,2, 3,5 ilglasell 5 S o > 1
B0 N1 0235 4 Leisy Total: 4n+5
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Algorithm Efficiency 10 st 10
#include "stdafx.h"
#include<iostream>
using namespace std;
void main(void)
{

intn,i; float Sum; float Number;

cin>>n;

Sum=0.0; i=1;

while(i<=n)

{cin>>Number; Sum += Number;i++;}
float mean=Sum / n;cout<<mean<<end|;

system("pause");
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. . : Cost Repeatation Total
int sumOfList( int A[ ], int n) ettt
{

INt sum =0, |; =—— 1 1 1

for(i=0;i<n;i+t) —————1+1+1 1+(n+l)+n 2n + 2
SUM = sum + A[i];=—— 2 n 2n

return SUM; ——— 1 1 1

Total Time required
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Examples of algorithm effectiveness 2
&)Ll
for (inti=n;i>1;i/=2){
/* constant time expressions O(1) */

}
1 Golun o J8T N suall muay G g k Goluw ! (pa sue n/2 Joe @it dadylasdl Juliy
log,n s k. cz=i ondu bl miylés) islis n 2 e Jumi 2 A5 §,b iy 1/ 2 < T Je Jiamis
da)ylasd) ddad Amyo (018 by o)el Ausn ol Auaiylazdl 3 (k wlshs) cldaall vue 2k of Co
Aty le gl a5l e T Jog,n ga

log, OsSsx 5 oyl (K 1319 fog, 05K Lele puudtd) of 2.5 oyl Bolasell (1555 Loie 1 Alasdla

Lot Jelatl Laslad Tlas JBY1 culoyadl Jagrs add (oMl Ao yul) i g pladl JSaJ1 81 2 Aasdle

o 2 Agalyleidl Adlad e Al
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function(int n)
{ if(n==1) return;
for (inti=1; i<=n; i++)
{ //Innerloop executes only one time due to break statement.
for (int j=1; j<=n; j++)
{ printf("*"); break;
}

}

Time Complexity: O(n), Even though the inner loop is bounded by n, but due to the break

statement, it is executing only once.
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void function(int n)
{ intcount=0;
for (inti=n/2; i<=n; i++)
// Executes O(Log n) times
for (intj=1; j<=n; j =2 *j)
// Executes O(Log n) times
for (int k=1; k<=n; k =k * 2)
count++;

}
Time Complexity: O(n log”n).
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void function(int n)
{ intcount=0;
// outer loop executes n/2 times
for (inti=n/2; i<=n; i++)
// middle loop executes n/2 times
for (intj=1; j+n/2<=n; j = j++)
// inner loop executes logn times
for (int k=1; k<=n; k =k * 2)
count++;

}
Time Complexity: O(n’logn).

2024/2023 22 1 slibnas (o — Al slaa duudia - 5 jlial) dadls https://manara.edu.sy/ 45122


https://manara.edu.sy/

Y

Examples of algorithm effectiveness 6 - . . b - . - (s %
P 5 dals 6 draiylgitl adlasd Lo alial
(M Yl Laalys Slelaay U o
o8 3L § e L (5T S Lo Ailtio lagsyLies M5 § Sleojylait] )] pords splaall 2uiitl] s.in o 1
Airro dogd Lpoltieiv] pite ) deajy o)) oLy Stilue
Sy los mrasari e Ly of Koy Lao sy lodt)] Jkiid cdgl oY undl e Ul [osodl] Ul ki 1S9y .2
ey Adgisa
Slagylicw § bcdo O350 O 5Kas Lo g9 «deojylsdt)] Sk did cido dcad) g AST iyt Ul Jelni boiwgio p950 .3
] ellal]
c Lo/

— el e

bl oty (A do iy ael) e LayS cllaiig Sogds LSy deidil] ouia Griind of 3Kay .1

I Lae 0585 O Kay Lo a9 cdusjslsil) 2igeid] Jkill] cdy Ja> Slogles of fandl] Uat| Jelni pbgs ¥ .2
il @ llal] Sila gy liu

Lails am Lo 955 Y S jMy M5 d) Sliled  Jlaind) ariail] 4 pro daswgid] ) Julni cilnig .3

https://manara.edu.sy/


https://manara.edu.sy/
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TABLE 1-3 Time for f(n) instructions ) w 2"

on a computer that executes 1 billion 10

instructions per second (1 GHz) £(n) = nlogon
| ] e L fn=n

001ps 0.003ys 0.033u8 0.1ps

20 0.02us 0.004ps 0.086ps Qdps 1ms 6

30 0.03us 0.005us 0.147us 0.9s Is ’ (ﬂ] |

40 004 0005 02138 1.6 18.3min

50 00Sss  0.006us 0.28248 2.5 13 days 4 fin) = logzn
100 0.10us 0.007ps 0.664us 10ps 410" years

1000 1.00us 0.010us 9.966us lms 2

10,000 10ps 0013 130us 100ms /

100,000 0.10ms 0.017us 1.6Tms 10s 0 /

1,000,000 1my 0.020us 19.93ms 16.7m 0 2 4 n 6 8 l 0
10,000,000 001s 0.023us 0.23s 1.16 days Figure 1_4 Growth rate

100000000 0.10s 0.027us 2.66% 1157 days

of functions in Table 1-3

Data Structures Using C++
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(Linear or Sequential Search) @.gu.ﬁbi ol L di-1
(Binary Search) JLd| &= Jl-2

aloia¥l g (Array) Gud § jdes Lalis] (e Emis M 0l O (o s Jadd 7 Ll Jaadly Wil die i
a9l (dudiad Azyo) Aedlad Al e (o yall 1 S35 oo 5,531 Jsdlly

H(abd!) Jasedl e dl diajslgs -2-3-6
LINEAR SEARCH ALGORITHM (Sequential)

Gle G Jgogll ol cgllall paiall J Jguo gl G alidly Gudll prolic gane 8,58 e Jaddd!| cemdl &a)ylgs pgds
(2-7-6) aajyl gl (mlitly) ;531 915 oo lg Gl o lic ps Lasloms] 31511 Aol 26 lis o35 o (G
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Linear Search 2 ﬂ_% Zuhjg_" Laq."-'l

LINEAR SEARCH ALGORITHM Statement # of times
(*Algorithm to search the list A[1],............. ,A[n] for Item, executed
Found is set to true and LOC is set to the position of Item if
the search is successful ; otherwise , Found is set to false.*) 1 1

1. set Found equal to false. 2 1

2.set LOC equal to 1. 3 n+1

3. while LOC<=n and not Found do the following : A n
a. if Item = A[LOC]then B 0
b. setFound equal to true. C n

Else total: 3n+3
c. increase LOCby 1. ol Ganall 4 )l A 285 (1 ) (2-6) Jsas

09 Laicy Gudd! molic — S sod) piw 39290 AL aiall 95s Lo (Big O Lisj Jjjay‘) < Lo | ij..wi ég
: JWd1 (2-6)Jgazmtl § i 9 LeS Bylee JS didis &l e sue
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T, (n)=3n+3=T,(n)=0(n)

3
2O S

3n+3 <=4n forall n>=3

:f(n), T(n),c.f(n) ol gl oo JSI Gleddl Jasedl (3-6) JSCad! (g n0=3, C=4,f(n)=n o éi
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#include "stdafx.h"
#include<iostream>
#include <iomanip> // for setw()
using namespace std;
void main(void)
{ const int n=10;
int A[n]={7,3,1,0,21,5,17,99,2,-5};

for (int 1=0;i<n;i++) cout<<setw(4)<<A[1i]; cout<<endl;

for (int i=0;i<n;i++) cout<<setw(4)<<i+1; cout<<endl;
int found; // bolean flag

int loc ; int item;
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cout<<"Input Item to search for : "; cin>>item;

found = @ ; //set found equal to false.
//set loc equal to the first location (9).

loc =0 ;

while ( (loc < n) && (!found) )

{ if (item== A[loc]) found = 1;

else loc++;

}

if(found)cout<<item<<"™ was found at location #"<<loc+1;

else cout<<"item was not found!"; cout<<endl;
system("pause");

¥
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BINARY SEARCH ALGORITHM
(*Algorithm to search the list A[1].......A[n] for Item using a binary search. Found is set to true and Mid is
set to the position of Item if the search is successful; otherwise Found is set to false.*)
1. set Found equal to false.
2. set First equal to 1.
3. set Last equal to n.
4. while First <= Last and not Found do the following :
a. calculate Mid = (First +Last) div 2.
b. if Key >A[Mid] then
b1. set First equal to Mid +1.
c. else if Key <A[Mid] then
cl.set last =Mid-1

d. else set Found equal to true.
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Ty (n)=9+5log,(n)
9+5log,(n) <10+5log, (n)

9+5log,(n) <log,(2") +5log, (n)

;56 152 JS Ul oo 451 Jasdlig
9+5log, (n) < log,(n*)+log, (n°)

9+5log, (n) < log, (n™)

9+5log,(n) <15.log,(n)
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#include "stdafx.h"
#include<iostream>
#include <iomanip> // for setw()
using namespace std;
void main(void)
{ const int n=10;
int A[n]={-5,0,1,2,3,5,7,17,21,99};

cout<<" A = ";

for (int i=0;i<n;i++) cout<<setw(4)<<A[1i];
cout<<endl;

cout<<"loc = ";

for (int i=0;i<n;i++) cout<<setw(4)<<i+1;
cout<<endl;
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oLal
int found; // bolean flag
int loc,key,first,last,mid;
cout<<"Input Key to search for : "; cin>>key;
found = loc = first = @; last = n-1 ;
while ( (first <= last) && (!found) )
{ mid = ( first + last ) / 2 ;
if ( key > A[mid] ) first= mid +1;
else if ( key < A[mid] ) 1last =mid-1;
else { found =1;loc=mid; }

}

if(found) cout<<key<<" was found at location #"<<loc+1;

else cout<<key<<" was not found! \n";
system("pause");

1

"4
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“ 60 100 20 40 20

Deatline
The Knapsack Problem
100 60 40 20 20 Greedy algorithm,
Knapsack algorithm
O PR *Fracional Knapsack

_ 11 I3 2- Knapsack

Greedy algorithm, Job sequencing

R, T
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Took this First 1o start after 2 Nireshes Then took this Here, s; and f, are the starting and the finishing time of the activity ay.

n 2 “
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