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6-3- Search algorithms:

6-3-1- search concept:

6-3-2- Linear (sequential) search algorithm:

6-3-3- Binary search algorithm:
6-4- Sort algorithms
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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
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A[1] Al2] A[3] A[mid] A[n-1] A[n]
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BINARY SEARCH ALGORITHM 2 .7~ Zé\.d." G| ?m”|3_> -3-3-6

6jliall

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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SORT ALGORITHMS 1 PA )
3 1 il lyaislss -4-6
S A agia -1-4-6
dtliie poliadl dud O9SS dude i Leld dadud| piolic Lo Jguaxtl (Sorting or Ordering) UL dyads
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SORT ALGORITHMS 2 %
Y 2 s A Sileadyl g -4-6
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recursive algorithms "4 qal &ileoyslgt!” 9 randomized algorithms "as! gdall &ilioysl9t1" 9 divide-and-conquer
Jinsert sort yd=dly cus Al cmirage sort meudl Al Silaislgs 9
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L JSCA5 il Slaaslsied daailss JSI BON i e 3850 st ool GLaskl 1 g5 ol ) sy
S d¥g 19wl ety Laddat doys G dalizell oleaylgsedl ( 4Lall Sildos ae oda wlusd! Sldoal dawly




BUBBLE SORT ALGORITHM 1 % B o
o 1 £laddl sl dm)ylgs -2-4-6

b o Aasg (3:LaS L.Q.léij) Y e cus Al ‘3 dodeiwd | oleadyl g2t T Cyo 9f-l.i:'..a." i A dayyl g il

olic iy (Mo sl é.b\.':-i ) Jdod) ceus Jgiog ld ddas 4 ‘“; Ly ol Sldaall sgag dayl 92!
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Haddad dryd Gl W awiy (37 4-6-6) Aaylgll o i ST (el
BUBBLE SORT ALGORITHM

(* Algorithm to sort the list A[1],...A[n] in ascending order. *)
1. set scan equal to 1
2. while scan less or equal to n-1 do the following:
a. set pos equal to 1.
b. while pos less or equal to n-1 do the following:
b1. if A[pos] > A[pos+1] then do the following:
(* swap A[pos] €« Alpos+1])
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BUBBLE SORT ALGORITHM 2 %" . o
Y 2 s£laall cus Al dea)yl s -2-4-6
b11. set temp equal to A[pos]
b12. set A[pos] equal to A[pos+1]
b13 set A[pos+1] equal to temp
b2.set pos equal to pos+1

C. set scan €q ual to scan+1

tJUeS JL! Gudd! (e An)yl 5] sia Wl (g g

25 20 16 12 7 5 2 1
Alll A2l A[B]  A[4]  A[5]  A[6]  A[7]  A[8]

(3-6) Jgux! d (s (scan=1; pos=1..N-1) Jo¥I audl @
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BUBBLE SORT ALGORITHM 3
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scan="1;pos=1
scan=1;pos=2
scan=1;pos=3
scan=1;pos=4
scan=1;pos=5
scan=1;pos=6
scan=1;pos=7

scan=1;pos=8
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392 Jola
443 Jals
5¢4 Jals
695 Jols
796 Jals
847 Jols
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BUBBLE SORT ALGORITHM 4
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=20 16 12 7 5 2 1 25 scan=2;pos=1 291 Jola

6 | 20 | 12 | 7 | 5 | 2] 1| 2 scan=2;pos=2 352 Jals
16 12 20 7 5 2 1 25 scan=2;pos=3 443 Jola
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BUBBLE SORT ALGORITHM 6 %

deoln ~ 2 yovd | . L D_A_
&)Ll 6 gf‘-‘-“-" Al Ayl g -2-4-6
statement # of times executed
1 1 (FLAAT Aaslgs o Bylee JS1,55 ilpa s (i (6-6) Jgurze!!
2 N i LeS BON (ot aludeiwly dediddl (pe ope aaid! adaind 9
a N-1 9 7
b Nx(N-1) T(n)==N°'-=N+1=T(n)=0(n")
b1 (N-1)x(N-1) 2 2
scan=N—1 I
b11 (N=1)+(N=2)+...+2+1= Z(N—Scan)z(N)X;N D
scan=1 9 7 9
scan=N—1 q J— 2 —_ < —_ 2 >
b12 (N=1)+(N=2)+..42+1= Z(N—Scan)=(N)ng ) ZN 2N+1_ 2N Jor all N =1
scan=1
scan=N—1 5
b13 (N=1) 4+ (N=2)+ ... t2+1= Z(N—Scan)z(N)ng D
scan=1
b2 (N—1)x(N—-1)
c N-1 Lzl (6-6) JSCadl ¢y ng =1, €=9/2,f(n)=n? ) 4l
:f(n), T(n),c.f(n) al gdt o0 JSI il
total: 2N2_1N+1 =
2 2
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n>=1 Leie 9/2.f(n) >=T(n) &l e (6-6) JSE!
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BUBBLE SORT ALGORITHM 9 ﬂ% 1&une SN Bl 2eajylys -2-4-6
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BUBBLE SORT ALGORITHM (B)
(* Algorithm to sort the list A[1].....A[n] in ascending order. *)
1. set scan equal to 1
2. set swap_have_made equal to true
3. while (scan less or equal to n-1)
and (swap_have_made) do the following:
a. set pos equal to 1.
b. set swap_have_made equal to false
c. while pos less or equal to n-scan do the following:
c1.if A[pos] > A[pos+1] then do the following:
(* swap A[pos] <« Alpos+1])
c11. set temp equal to A[pos] c12. set A[pos] equal to A[pos+1]
c13. set A[pos+1] equal to temp c14. set swap_have_made equal to true
c2.set pos equal to pos+1

d. set scan equal to scan+1
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BUBBLE SORT ALGORITHM (B)
(* Algorithm to sort the list A[1].....A[n] in ascending order. *)
1. set scan equal to 1
2. set swap_have_made equal to true
3. while (scan less or equal to n-1) and (swap_have_made) do the following:
a. set pos equal to 1.
b. set swap_have_made equal to false
c. while pos less or equal to n-scan do the following:
c1.if A[pos] > A[pos+1] then do the following:
(* swap A[pos] €« Alpos+1])
c11. set temp equal to A[pos]
c12. set A[pos] equal to A[pos+1]
c13. set A[pos+1] equal to temp
c14. set swap_have_made equal to true
c2.set pos equal to pos+1

d. set scan equal to scan+1
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#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[i]; 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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#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;

MU-EPP-FM-010 Issue date: 01November2025 Issue no.1 Page 34 | 39



P

BINARY SEARCH ALGORITHM 7 .7~ 7&,\_4_" G| lm”‘? -3-3-6

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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#include<iostream>
#include <iomanip> // for setw()
using namespace std;
void main(void)
{ const int n=8;
int A[n]={ 25,20,16,12,7,5,2,1};

cout<<"A before sorting : ";
for (int i=0;i<n;i++)  cout<<setw(4)<<A[i];

cout<<endl;
int scan,pos;
scan = 1;
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while(scan<=n-1) -
{ pos=0;
while(pos<n-1)
{ if(A[pos]> A[pos+1l])
{ int temp = A[pos] ; A[pos] = A[pos+1];
A[pos+1l]= temp -
}pos++;
}scan ++ ;

}

cout<<”A after sorting : ";

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

system("pause");

1
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#include<iostream>
#include <iomanip> // for setw()
using namespace std;

void input(int a[],int n,char name[])

{ for(int 1=0;i<n;i++) {cout<<"input "<<name<<"["<<i+1l<<"] : ";cin>>al[i];}}
void output(int a[],int n)
{ cout<<"[ " ;

for (int i=0;i<n;i++)cout<<setw(4)<<a[i]; cout<<" ]"<<endl;}
void main(void)
{ const int n=8; int A[n];

input(A,n,"A");

cout<<"Before sorting : "; output(A,n); cout<<endl;

int scan,pos,temp,swap have made;

scan = 1; swap_have made = 1 ; // true

while((scan<=n-1) && (swap_have made))

{ pos=0; swap_have made = @ ; // false
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while(pos<n-scan)
{ if(A[pos]> A[pos+1]) { temp = A[pos] ; A[pos] = A[pos+l];
A[pos+1l]= temp ; swap_have made =1 ; // true
} pos++;
}
cout<<”scan = "<<scan<<" : ";
output(A,n);
scan ++ ;
} cout<<endl;
cout<<"After sorting : "; output(A,n); cout<<endl;
system("pause");

¥
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