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To npoPAnua Tnc AvalnTnong

e AoBevtoc dedopevwy, A.X. o€ Mivaka (P)
e Wayvw va Bpw kanolo cuykekpipyevo atoixeio (key)
e Av 0 nivakac dev €ival Ta&IVOUNUEVOC
— [pappikn Avalntnon (Linear search)
e AnAouoTepn duvamn
e JUYKPIVE OEIpIaKA KAOE OTOIXEIO TOU Mivaka PE TNV TIUN-KAEID
e Xpnoludo yia hiIkpouc kal MH Ta&ivounuevouc nivakeg

int linearSearch(int P[],int apo,int eos,int key)

{

inti;

for (i = apo; i <= eos; ++i)

{ if (P[i] == key)
return i;
}
return -1;
}
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To npoPAnua Tnc AvalnTnong

e Av 0 nivakac €ival Ta&ivounueEvoC
—- AX. TNAEPWVIKOC KATAAOYOC
- Mnopw va kavw noAu nio ypnyopa tnv avalntnon
e Auadikn Avalntnon (Binary Search)
— Juykpivel To P[middle] oToIXEio pe To (NTOUHEVO key
e Av gival ioa Bpednke
e Av key < P[middle], waxvel oTo 1° yioco TOU nivaka
e Av key > P[middle], Waxvel GTO 2° YHICO TOU Mivaka
e Enavainyn
- MoAu ypnyopn — xeipotepn nepintwon log,(N), N # oToixeiwv nivaka
e [livakac 100 oToixeiwv ¥peialeTal To NoAU 7 BnuaTa
e [livakac 100.000 oToixeiwv XpeialeTal To noAu 20 BnuaTa
e [Mivakac 100.000.000 oToixeiwv XpeialeTal To NoAU 27 BnuaTta
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Binary Search — YAonoinon pe enavainyn

int binaryLoopSearch(int p[], int searchkey, int low, int high)
{
int middle;
while ( low <= high )
{
middle = (low + high ) / 2;

if (searchkey == p[middle])
return middle;
else if (searchkey < p[middle] )
high = middle - 1;
else
low = middle + 1;
}

return -1;

(r-'-\ MpoypapuuaTIonds 4




Binary Search — YAonoinon pe avadpopn

int binarySearch(int p[], int searchkey, int low, int high)

{
int middle;

middle = (low + high ) / 2;
if (high < low)
return -1;
if (searchkey == p[middle])
return middle;
else if (searchkey < p[middle])
return binarySearch (p, searchkey, low, middle-1);

else

return binarySearch (p, searchkey, middle+l,high);

return -1;
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To npoPAnua Tnc Ta&vounonc

e AoBevtoc dedopevwy, A.x. o MNMivaka (P)

e Na yivel avadiata&n Twv OTOIXEIWV TOU WOTE va Ppebouv og
au&ouoa (n pBivouca) oeipd, onAadn Ta&ivounueva

12 131 | 4 [ 321|134/ 1342 |1 |43 |2 a
1 2 | 4 | 12| 13| 31(32 |42 |43 | 134

e AUon : Ynapyouv d1agpopol aAyopiOuol Nou TO NETUXAIVOUV
kal lapoponolouvTal 0TO UNOAOYIOTIKO
~ Straight Selection Sort - Bubble Sort : O(N2)
— Quick Sort : O(N log N)
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Ta&vounon Pe eniAoyn
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Ta&vounon Pe eniAoyn

values [0]

[1]

[2]

[3]

[4]

‘\?‘,\: M POYPAUMATIOUOG

Xwpilel vonTa Tov nivaka o 2
HEPN:

- Ta&ivopnpévo

- Mn Ta&ivopnpuéevo

2€ kaOe enavaAnyn Bpiokel TO
HEYAAUTEPO OTOIXEIO KAl TO
avTtaAAdoEl PHE TO NPWTO TOU
ara&ivounTou unonivakda.



Ta&vounon PE eniAoyn

values [0]

[1]

[2]

[3]

[4]
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Ta&ivopnon pe emioyn

values [0]

[1]

[2]

[3]

[4]
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Ta&ivopnon pe emioyn

values [0]
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Ta&vounon Pe eniAoyn

values [0]

[1]

[2]

[3]

[4]
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Ta&vounon Pe eniAoyn

values [0]

[1]
[2] - |
[3]
[4]
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Ta&vounon Pe eniAoyn

values [0]

[1]

[2]

[3]

[4]
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Ta&vounon Pe eniAoyn

values [0]

[1]

[2]
[3]

[4]
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Ta&vounon Pe eniAoyn

values [0]

[1]

[2]

[3]

[4]
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Ta&vounon e enihoyn:

Anapibunon ouykpioewv (UNOAOYIOTIKO KOOTOC)

values [0]

4 compares for values[4]
] 3 compares for values[3]
[2] 2 compares for values[2
[3] 1 compare for values[1]
(4] =4 +3+2+1
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QSort: Weudokwdikac

e QSort(Mivakac N, deiktnc A, deikTnc T)
Ta&vopei Tov unonivaka M[A] ewc MN[T]

e Av A>T, encoTpeys

e AIGQOPETIKA,

- NIGAe€&e eva oToixeio Tou nivaka (pivot), E0Tw TO peoaio A =
M[(A+T)/2]

- Bpec Tnv B€on © Tou A nou Ba £xel oTNV TEAIKN Ta&vounon
- MeTtepepe Ta oToixeia Tou M[A] ewc kai MN[T] €101 wWOTE:
o [I[X]<A, avX <O
o [I[X]>A,avX >0
e QSort(l, A, ©-1)

e QSort(l1, ©+1,T)
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Qsort

void gsort (int vfj, int left, int right)
{

int i, last;
if (left >= right)
return,;
swap (v, left, (left + right)/2);
last = left;
for (i = left+l; i <= right; i++)
if (v[i] < v[left])
swap (v, ++last, 1i);
swap (v, left, last);
gsort (v, left, last-1);
gsort (v, last+l, right);
}
void swap(int v[], int i, int j)
{
int temp;
temp = vI[i];
v[i] = v[]];
v[j] = temp;

Q«\ MPOYPAUUATIONOS 19
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[Tivakeg TTOAAWYV O10C0TACEWYV

o [livakeg TTOAAWYV OIOOTACEWV
— Tlivakeg pe ypaupeg Kal oTAAEG (m X n TTivakag)
— Ommw¢ ka1 oTa HaBnuATIKA: TTPWTA YPAUMN KAl META OTAAN

Column 0 Column 1 Column 2 Column 3

Row O
Row 1
Row 2

al[0]1[0]

al[0]1[1]

a[0]1[2]

al[0]1[3]

al[1]1[0]

al[1]1[1]

al[ll1[2]

al[11[3]

al2]1[0]

al2][2]

al2]1[3]

a[21[1]

Column subscript

Array name
Row subscript
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e 'Evac didiaocTartoc nivakac opileTal wc €&nc:
TUNOC ovopal[nAnBoc_oToixeiwv_1][nAnBoc_oToixeiwv_2];

e [Mivakec nepIcoOTEPWV dlACTACEWV opilovTal
avahoya. 'Evac akepaioc 6 x 8 d101a0TaTOC NivVakac
eival o int a[6][8];

e To oToixeio n.x. (3,2) Tou nivaka auTou €ival
npooneAaociyo w¢ a[3][2] .

e AnodOON APXIKWV TIHWV YIVETAlI ava ypauun, wg
€€NG:

int b[2][3] ={ {0, 1,2}, {3,4, 5} };
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AiodiaoTartol [ivakeg Meplexoueva

, . TS
e ARAwon: int ¢[3][3];

e Xpnon: c[k]i] = m; o
e ATTOBnKeuon otn hvAuN c10] (1]

c[0][2]
c[1][0]
> cl1][1]
cl[l][2]

c[2] [0]
c[2] [1]
cl2] [2]

@éon péoa oTOV
TTivaka ¢

e e
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[Tivakeg TTOAAWYV O10C0TACEWYV

e ApXIKOTToinon

- intb[2][2]={{1,2}{3,4}} NE

- {} dlaxwpidouv ypaUUEG TOU TTiVOKA i
— Av Ogv gival apKeETA Ta OTOIXEIA, T UTTOAOITTA YivovTtal 0
intb[2][2]={{1},{3,4}};
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[Mapadeiyua 2A TTivaka

#include <stdio.h> // Now check that it is a magic square:
// all rows and columns need to add to 15
int main() sumdiagonali = 0;
{ sumdiagonal2 = 0;
int magic[3][3] = for(i=0;i<3;i++)
{ {8, 1, 6}, {
{3! 5’ 7}’
{4,9, 2}
b

int i, j, sum;

int sumrows[3];

int sumcolumns|3];
int sumdiagonali;
int sumdiagonal2;

// Print the magic square }
for (i=0; i < 3; i++)
{ for (i=0;i < 3 ; i++)
for (j=0;j<3;j++) {
{ printf("Sum Row %d = %d\n", i, sumrowsJi]);
printf("%3d", magiclil[jl); printf("Sum Column %d = %d\n", i,
} sumcolumnsli]);
printf("\n"); }
} printf("Sum diagonal 1 is %d\n", sumdiagonal1);

printf("Sum diagonal 2 is %d\n", sumdiagonal2);

return 0;
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[Mapadeiyua 2A TTivaka

#include <stdio.h> // Now check that it is a magic square:
// all rows and columns need to add to 15
int main() sumdiagonali = 0;
{ sumdiagonal2 = 0;
int magic[3][3] = for(i=0;i<3;i++)
{{8,1,6}, {
{3, 5, 7}, sumrowsJi] = 0;
{4,9, 2} sumcolumnsi] = 0;
b for(j=0;j<3;j++)
{
int i, j, sum; sumrows(i] += magicl[i][jl;
int sumrows[3]; sumcolumnsli]+= magic[j][i];
int sumcolumns|3]; }
int sumdiagonali;
int sumdiagonal2; sumdiagonall1 += magic[i][i];
sumdiagonal2 += magic[i][2-i];
// Print the magic square }
for (i=0; i < 3; i++)
{ for (i=0;i< 3 ;i++)
for (j=0;j<3;j++) {
{ printf("Sum Row %d = %d\n", i, sumrowsJi]);
printf("%3d", magiclil[jl); printf("Sum Column %d = %d\n", i,
} sumcolumnsii]);
printf("\n"); }
} printf("Sum diagonal 1 is %d\n", sumdiagonal1);

printf("Sum diagonal 2 is %d\n", sumdiagonal2);

return 0;
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[ToAudiaoTtaTouc livakec w¢ Opiocpata

e [lavTa TTpETTel va dnAwveTal TO PEYEBOC KABOE
dlIA0TAONG, EKTOC ATTO TNV TTPWTN dladcTacn (apIBPOC
YPAHPWY)

int f(int a[][10][20])
{

}
int main(void)
{
int b[40][10][20];
f(b);
}
e [1aTi yaG UTTOXPEWVEI N YAWOOQ OE AQUTOV TOV
TTEPIOPICUO; 2KEPTEITE.

§ (o 8
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31
32

#include <stdio.h>
#define STUDENTS 3
#define EXAMS 4

int minimum( const int [][ EXAMS ], int, int );
int maximum( const int [][ EXAMS ], int, int );
double average( const int [], int );

void printArray( const int [][ EXAMS ], int, int )

int main ()
{
int student;
const int studentGrades|[ STUDENTS ][ EXAMS ] =
{ { 77, 68, 86, 73 },
{ 96, 87, 89, 78 },
{ 70, 90, 86, 81 } };

printf( "The array is:\n" );
printArray( studentGrades, STUDENTS, EXAMS );

printf( "\n\nLowest grade: %d\nHighest grade: %d\n",
minimum( studentGrades, STUDENTS, EXAMS ),
maximum( studentGrades, STUDENTS, EXAMS ) );

Each row is a particular student,
each column is the grades on the
exam.

Notice! Each studentGrades[i] is a

for ( student = 0; student <= STUDENTS - 1; student++ one-dimensional array with the

printf( "The average grade for student %d is
student,

average ( studentGrades|[ student ], EXAMS ) );

return O;

grades of student i.




33
34 /* Find the minimum grade */

35 int minimum( const int grades[][ EXAMS ],

36 int pupils, int tests )

37 {

38 int i, j, lowGrade = 100;

39

40 for (i = 0; i <= pupils - 1; i++ )
41 for ( J = 0; j <= tests - 1; j++ )
42 if ( grades[ i ][ j ] < lowGrade )
43 lowGrade = grades[ i ][ j 1;
44

45 return lowGrade;

46 }

47

48 /* Find the maximum grade */
49 int maximum( const int grades[] [ EXAMS ],

50 int pupils, int tests )

51 {

52 int i, j, highGrade = O0;

53

54 for (1 =0; i <= pupils - 1; i++ )

55 for ( J = 0; j <= tests - 1; j++ )
56 if ( grades[ i ][ j ] > highGrade )
57 highGrade = grades[ i1 ][ j 1;
58

59 return highGrade;

60 1}

61

62 /* Determine the average grade for a particular exam */
63 double average( const int setOfGrades[], int tests )
64 {




65
66
67
68
69
70

i <= tests - 1; i++ )

total += setOfGrades|[ i ];

return ( double ) total / tests;

int i, total = 0;
for (i = 0;

}

/* Print the array */

void printArray( const int grades[][ EXAMS ],

{
int i, j;
printf( "
for (i = 0;

for ( j =
printf (

}

}

int pupils, int tests )

[01 [11 [2]

i <= pupils - 1; i++ ) {
printf( "\nstudentGrades[%d] ", i );

0; j <= tests - 1; j++ )

ne_gd" ,

grades[ i ][ j 1 );

[3] "

)

MpoypapuaTiopog




The array is:

Program Output

[01 [11 [2]

studentGrades[0] 77 68 86

studentGrades|[1]
studentGrades[2]

Lowest grade: 68

Highest grade: 96
The average grade
The average grade
The average grade

96 87 89
70 90 86

for student
for student
for student

[3]
73
78
81

76.00
87.50
81.75

MpoypapuaTiopog




YT1roAoyiopoc Mean, Median and Mode

e Mean — average
- 1,1,2,2, 4
- Mean = (1+1+2+2+4) /5 =2.0

e Median — number in middle of sorted list
-1,2,3,4,5
- 3 is the median

e Mode — number that occurs most often
-1,1,1,2,3,3,4,5
—- 1 is the mode

'\— Mpoypapuatiopds 32



1 /* Fig. 6.16: fig06_16.c

2 This program introduces the topic of survey data analysis.
3 It computes the mean, median, and mode of the data */
4 #include <stdio.h>

5 #define SIZE 99

6

7 void mean( const int [] );

8 wvoid median( int [] );

9 void mode( int [], const int [] ) ;
10 wvoid bubbleSort ( int [] );

11 void printArray( const int [] );

12

13 int main()

14 {

15 int frequency[ 10 ] = { 0 };

16 int response[ SIZE ] =

17 {6, 7, 8, 9, 8, 7, 8, 9, 8, 9,
18 7, 8, 9, 5, 9, 8, 7, 8, 7, 8,
19 6, 7, 8, 9, 3, 9, 8, 7, 8, 17,
20 7, 8, 9, 8, 9, 8, 9, 7, 8, 9,
21 6, 7, 8, 7, 8, 7, 9, 8, 9, 2,
22 7, 8, 9, 8, 9, 8, 9, 7, 5, 3,
23 5 6, 7, 2, 5, 3, 9, 4, 6, 4,
24 7, 8, 9, 6, 8, 7, 8, 9, 7, 8,
25 7, 4, 4, 2, 5, 3, 8, 7, 5, 6,
26 4, 5, 6, 1, 6, 5, 7, 8, 7 };
27

28 mean ( response );

29 median( response );

30 mode ( frequency, response );

31 return 0;

32 }




void mean( const int answer[] )

{

int j,
printf (
for ( j

total = 0;

"%s\n%s\n¥s\n", "*kkkkkkk" U Magn", "kkkkkkkk"

= 0; j <= SIZE - 1; j++ )

total += answer[ j 1;

printf (

"The mean is the average value of the data\n"
"items. The mean is equal to the total of\n"
"all the data items divided by the number\n"
"of data items ( %d ). The mean value for\n"
"this run is: %d / %d = %.4f\n\n",

SIZE, total, SIZE, ( double ) total / SIZE );

void median( int answer[] )

{

printf (

"\n%$s\n%s\n%s\n%s",
Mkkkkkkkk 1 Madian', "kkkkkkkkn

"The unsorted array of responses is" );

printArray( answer );

bubbleSort ( answer );

printf (

"\n\nThe sorted array is" );

printArray( answer );

printf (

"\n\nThe median is element %d of\n"
"the sorted %d element array.\n"

"For this run the median is %d\n\n",
SIZE / 2, SIZE, answer|[ SIZE / 2 ] );

)




65 }

66

67 void mode( int freq[], const int answer[] )

68 {

69 int rating, j, h, largest = 0, modeValue = 0;

70

71 printf( "\n%s\n%s\n%s\n",

72 "********", " Mode", Mhkkkkkkkk! );

73

74 for ( rating = 1; rating <= 9; rating++ ) ——
75 freq[ rating ] = O;

76 Notice how the subscript in

77 for ( § = 0; j <= SIZE — 1+ 5++ ) frequency[] is the value of an
78 ++freq[ answer[ j 1 1; element in response ]

79 (answer([])

80 printf( "%$s%11s%19s\n",

81 "Response", "Frequency", "Histogram");

82"

83

84 for ( rating = 1; rating <= 9; rating++ ) {

85 printf( "%$8d%11ld ", rating, freq[ rating ] );

86

87 if ( freq[ rating ] > largest ) {

88 largest = freq[ rating ];

89 modeValue = rating;

90 }

2 Print stars depending on value of
92 for (h =1; h <= W frequency[]

93 printf( "*" );

94



95 printf( "\n" );
96 }

97

98 printf( "The mode is the most frequent value.\n"

99 "For this run the mode is %d which occurred"
100 " %d times.\n", modeValue, largest );

101}

102

103 void bubbleSort( int al[] )

104 { ]

105 int pass, j, hold;

106

107 for ( pass = 1; pass <= SIZE - 1; pass++ )
108

109 for ( jJ = 0; j <= SIZE - 2; j++ )

110

111 if (a[ jJ]1>al J+11) {

112 hold = a[ j 1; \

113 al § 1 =al §+11; Bubble sort: if elements out of order,
114 a[ j + 1 1 = hold; swap them.

+

115 }
116 }

117

118 void printArray( const int a[] )
119 {

120 int j;

121

122 for ( J =0; j <

SIZE - 1; j++ ) {

123
124 if (§ % 20 ==0 )
125 printf( "\n" );



126
127 printf( "%24d", al[ 3 1 );

128 }
129 }

Program
Output




Program Output
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