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unsorted

12 < 16, oK

5> 1, swap
5< 12, ok

4
12 > -5, swap

5[111112][-5]]16
511
5112
12| [-5
12! [16
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5|[-5
5|12
|[1 5
1]]5
5|[1
51115112
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a0l

MergeSor

Ifr>1
1.
2.

3.

4.

t{arr[], 1, r)

Find the middle point to divide the array into two halves:
middle m = (1+r)/2
Call mergeSort for first half:
Call mergeSort{arr, 1, m)
Call mergeSort for second half:
Call mergeSort{arr, m+l, r)
Merge the two halves sorted in step 2 and 3:
Call mergel{arr, 1, m, r)
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These numbers indicate

the order in which 38 (27|43 |3|9(|82)|10
steps are processed\—\ﬁ‘l
38 (27 (433 9|82 |10
R
38 |27 43 | 3 9|82 10
27 BN\
' \
38 27 43 3 9 82 10
4 5 \‘8 ] 14 15 f
27 | 38 3 | 43 9|82 10
6 \ lw l‘ﬁ 18
3 2?1133 43 9 |10 |82
' / 19
3(9|10|27 3843|8220




Sygell mergeSort gL oo ,uJl 595

f* 1 is for left index and r is right index of the
sub-array of arr to be sorted */f

void mergeSort(int arr[], int 1, int r)

[

if (1 <r)
1

f/f Same as (l+r)/2, but avoids overflow for
/f large 1 and h
int m = 1+({r-1)/2;

/f Sort first and second halves
mergeSort{arr, 1, m);
mergeSort{arr, m1l, r);

merge({arr, 1, m, r);



f{ Merges two subarrays of arr[].

ff First subarray is arr[l..m]

ff Second subarray is arr[m+l..r]

void merge(int arr[], int 1, int m, int r)

int 1, j, k;
int nl =m - 1 + 1;

merge gL a0 ,Jl 553

/* create temp arrays *f

int L[n1], R[n2];

/* Copy data to temp arrays L[] and R[] */

for (1 =8; 1 < nl; it++)
L[i] = arr[l + i];

for {(j = 8; j < n2; j++)
R[j] = arr[m + 1+ Jj];

/* Merge the temp arrays back into arr[l..r]*/

i=8; /f Initial index of first subarray
j = 8; /f Initial index of second subarray
k =1; /f Initial index of merged subarray
while (i < nl 8& j < n2)
1
if (L[1i] <= R[JD)
arr[k] = L[1];
it
h
else
arr[k] = R[3];
Jtt;
¥
kt++;
b

/* Copy the remaining elements of L[], if there
are any */
while (i < nl)

arr[k] = L[1];
i++;
kt+;

¥

/* Copy the remaining elements of R[], if there
are any */
while {j < n2)

arr[k] = R[7];
JH;
k++;
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If searching for 23 in the 10-element array:

23 > 16,
take 2™ half

23 < 56,
take 1% half

Found 23,
Return 5

2 | s | 8 |12] 16| 2338561 72| 91
L H
s | 8 | 12 - 23 | 38 [s6 | 72| o1

L H

91
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finclude <ioscreans
using nameapace std;

ol

[Zliot binarySearch|const int array[], int key, ot low, int high) ¢

int mid;
if (high < low) retuen -3;
else |
wid = (low + high) ' 2:
1t |array[mid] » key)
Leturn Dinacy3eacchiazcay, key, low, mid - 1):
=lse 12 (arcay(mid] < k=y)
ceturn binarySearch(array, key, mid +- 1, high);
¢ lae
ceturn wid;

Fliot main() |

const int LENGTE = 1000, o=ntre = LENGTH /' 2;
int reaulc, X[LENGTH):
for (int § = 0, 9 = ~cantre; 3§ <+ centre; L1++, 3++|
Xf1] - 3;
result ~ binarySearch(X, -500, O, LENGTH - 1);
if {(reaulc '» -1)
COUL << “lA cleaf %= Stouve UANS 1A CANE NUMATO
else
cout << "Valeur introuvablie" «<< endl;
tezurn O:

w0yl 598l

¥ << result << endi;




