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void BubbleSort(int arr[], int n)

{

int i, j,
int temp,

for(i=0; i<n-1; i++)

{
for(j=0; j<(n-1)-1; j++)
{
if(arr[j] > arr[j+1])
{
temp = arr[jl;
arr[j] = arr[j+1];
arr[j+1] = temp;
}
}
}
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int main(void)

{
int arr[4] = {3, 2, 4, 1};
int 1,
BubbleSort(arr,sizeof(arr)/sizeof(int));
for(i=0; il4; i++)
printf("%d ", arr[i]);
printf("\n");
return 0,
}
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for(iZ0: idn-1: i++) (n-1) + (n-2) + . . . +2+1
for(j=0; j<(n-i)-1; j++) .
ifarr(jl > arr[j+1]) Z _n=1) _ n’-n
. zjoto| A2 o
. H|mo g4t o5 g4 x|
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void SelSort(int arr[], int n)
{

int i, j,

int maxIdx;

int temp;

for(i=0; idn-1; i++)
{
maxIdx = 1i; /88 &MY 7Y YA
for(j=i+1; j<n; j++) // Z[AZ; ERAH
{
if(arr[j] < arr[maxIdx])
maxIdx = j;

}

[* W=t x/
temp = arr[i];
rr[i] = arr[maxIdx];

rr[maxIdx] = temp;

} Data Structures and Algorithms
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int main(void)

{
int arrl[4] = {3, 4, 2, 1};
int 1;
SelSort(arr, sizeof(arr)/sizeof(int));
for(i=0; i<4; i++)

printf("%sd ", arrl[il);

printf('"\n");
return 0;

Data Structures and Algorithms
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for(i=0; i<n-1; i++)

ol e x|to| BRLf
if(arr[j] < arr[maxIdx]) HO|E O]|=29]

temp = arr[i];
arr[i] = arr[maxIdx];
arr[maxIdx] = temp;

O(n’)
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void InserSort(int arr[], int n)

;i)

= arr[i];

/] BdE AS insDatadf A2,

for(j=i-1; j>=0 ; j—)

if(arr[j] > insData)

{
int 1, j,
int insData,;
for(i=1; i<n
{
insData
{
else
I
arr[j+1]
}
¥

arr[j+1] =
break;, //

= insData;

arr(j];  // Bl U4 o 2k &=
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int main(void)

{
int arr[5] = {5, 3, 2, 4, 1};
int 1,
InserSort(arr, sizeof(arr)/sizeof(int));
for(i=0; i<5; i++)
printf("%d ", arr[i]);
printf("\n");
return 0,
}
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for(i=1; iln; i++)
for(j=i-1; j>=0 ; j—-)

if(arr[j] > insData) // GIO|E{ZF H| 1w A A
arr[j+1] = arr[j]; // GIO|E{ZF O] S HA
else
break, // 22| % breakm 23l ©F
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int PriComp(int n1, int n2)
{

return n2-n1; // LExe A4
// return nl1-n2;

}

void HeapSort(int arr[], int n, PriorityComp pc)

{
Heap heap,
int 1,
HeapInit(&heap, pc);
for(i=0; ikn, i+) // 42 Oi&de= g 4
HInsert(&heap, arr[i]);

for(i=0; i<n; i++) // StLEA AL A E
arr[i] = HDelete(&heap);

Data Structures and Algorithms
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main &

int main(void)

{
int arr[4] = {3, 4, 2, 1};
int 1,
HeapSort(arr, sizeof(arr)/sizeof(int), PriComp);
for(i=0; ic4; i++)

printf("%d ", arr[i]);

printf("\n");
return 0,

}

Heapl| T+¢

Xt

2 UsefulHeap.c &1L
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. StLto| HIO|E|E 20| ‘@1 W= Z20| Thet A2t BEE
» HIOIH XHZ Al
+ G OJEf AFR| A ZH

- N7H2l BIOIE  O(Nlog,N)

10 100 1,000 3,000 5,000
100 10,000 1,000,000 9,000,000 25,000,000
66 664 19,931 34,652 61,438

419 H| m E|o| 2
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void MergeSort(int arr[], int left, int right)
{

int mid;

if(left < right)

{
mid = (left+right) / 2, // =7t A& HAl
MergeSort(arr, left, mid); // S2 LiR A 22t A<
MergeSort(arr, mid+1, right);
/] 82=E & HEZ2 Heotot.
MergeTwoArea(arr, left, mid, right),;

}
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void MergeTwoArea(int arr[], int left, int mid, int right)

{

int fldx = left, int rIdx = mid+1; int i;
int * sortArr = (int*)malloc(sizeof(int)*(right+1)); ¥ 215 S M2l S¢S
int sIdx = left,

while(fIdx<=mid && rldx<{=right){
if(arr[fldx] <= arr[rIdx])

-—

=K<
o

2+ 92| HIolHE H| 15t

sortArr[sIdx] = arr[fldx++]; =
else HH < sortArrOf X &
sortArr[sIdx] = arr[rIdx++];
sIdx++;
¥
if(fIdx > mid){ Hi ol oF 50| sortArr2 25 O|SE|0{A HIE
for(i=rldx; il=right; i++, sIdx++)  _ o _
sortArr[sIdx] = arr[i]; AT =0l == HOIHS 25 sortAr® 05!
} else {
for(i=fIdx; i<=mid; i+, sIdxtt) — HHESN S FE0sortAr® =7 O[S HO0IA HiE
} sortArr[sldx] = arr[i]; OfE B L2 [O|EE ZE sortArrE 0| =1

for(i=left; id=right; i++)
arr[i] = sortArr[i];
free(sortArr),;

Data Structures and Algorithms 29
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fldx mid rldx right HSH O C
while(fIdx<=mid && rldx<{=right){
if(arr[fldx] <= arr[rIdx])
| [ sortArr[sIdx] = arr[fIdx++];
else
{ 2 U[ > U J 1 ‘ 4'J > L‘ 6 J sortArr[sIdx] = arr[rIdx++];
B sIdx++;
i Ao At }
fldx rldx

JL L

2) 3] @I(8)) [ 1] (4] 5H6

EE) ()] ]
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- 4O|EH 2| H| 1 5l §|O|E 2| 0| 5= MergeTwoArea 25
SHMo=Z Tl
- Hol MHO| M52 MergeTwoArea &5 7| T2 E A A

while(fIdx<{=mid && rldx<{=right){
if(arr[fldx] <= arr[rldx])
sortArr[sIdx] = arr[fIdx++]; MergeTwoArea2| 3t Al
else
sortArr[sIdx] = arr[rIdx++];

sIdx++;
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« = 57H(left, right, pivot, low, high) Sl &1 H== 4 O

X3 Alo| JHAH Q1 Z XA SE de 7t LEF X H
left right

(1)) ) 2) () s e)
T T

S\ s PVOUlow TIHE M AR &A% high
™ oo™

s
o8s Meleh7td LESR
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high low high low
1| high@f low?7} 47 2| IOH1t high?| H|o|E met
left right left right
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pivot pivot
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int Partition(int arr[], int left, int right)

{

int pivot = arr[left]; // DYl x|&= 71 &=
int low = left+1,
int high = right;

while(low <= high)  // WZ}E[A| ¢t= W7HA] U=

{
while(pivot > arr[low])
low++;
while(pivot < arr[high])
high—-;
if(low <= high) /] WRIE[A] F2 ME[2tH Swap A
Swap(arr, low, high); // low2}t highZt 7t2|7|= Cf4t st
}
Swap(arr, left, high); // O E} high?t 7t2|7|= CHA w3t
return high; /] AL O|Hel [z & Btet
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int Partition(int arr[], int left, int riaht)

{

int pivot = arr[left]; [5] ( 1U ’3H 7“9J ’2H4“6U‘8U
int low = left+1; —}? f{—
int hlgh = rlght' low oS low hiah oI5 hiah
hile(low <= high) Py
while(low <= hig
{ pivot ,/\,
while(pivot > arr[low]) B8 U 3U4“ 9 H] 2]“7“ 6 U! 8 |
Lowrt 22| ‘KTB S8 L e B2
while(pivot < arr[high]) low high
high—-;
wE 22
if(low <= high) ’/\‘
Swap(arr, low, high); I\~ = = =
} 2)1)3]a]s] 2] 7](s ][]
Swap(arr, left, high); jx &T
return hlgh, high low
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void QuickSort(int arr[], int left, int right)

{
if(left <= right)
{
int pivot = Partition(arr, left, right); /] 2= LHA
QuickSort(arr, left, pivot-1); /] E S HE
QuickSort(arr, pivot+1, right); /] RLEZ A= EE
}
}
int Partition(int arr[], int left, int right)
{
ofal 2t £ g0 Qle AE A

while(low <= high) // &4 &<

{
while(pivot D= arr[low] & low <= right) // &4 A&t {4
low++;
while(pivot <= arr[high] && high >= (left+1)) // 24 Atz
high——,

Data Structures and Algorithms
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» MSDE §E2| 7|& U8 YF0| Lspef BITHO|CH kg 22
AtO|= F A 2te

- HUXo=z HEHO| 2HdE
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« MSD2} LSD2| Bl @

- ISD/|E2 2
« MSD /|2 B E L dESl|of &t

« (T2 B only)LSD7|EF HE B XNEH = L1ES
« NUMLZRH X HR| X2 =X} =Z=:NUM /1% 10
« NUMRLERE F R X2| ==X} FZ: NUM /10 % 10
« NUMLZEH M| HR| X2| =Xt ==: NUM /100 % 10
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void RadixSort(int arr[], int num, int maxLen) // maxLen2 7}%F 71 GJO|E{S| Z O]

o L
{
Queue buckets[BUCKET NUM];
int bi; int pos; int di; int divfac = 1, int radix;
for(bi=0; bi<BUCKET_NUM; bi++)
QueuelInit(&buckets[bi]);

for(pos=0; pos<maxLen; pos++) // 7t% 7| GJO|g{e| Z0|BtZ BI=Z

for(di=0; di<num; di++) // 2 & CHAQ

{

1{cor(bi=®, di=0; bi<{BUCKET_NUM; bi++) // H|Z! £0t= Ht=

/] BHEO| HE=E A &A= CF 7HLHA CFA| arrOf] A&
while(!QIsEmpty(&buckets[bi]))
arr[di++] = Dequeue(&buckets[bi]);

}

divfac *= 10; // NEHA| At2|Q] At &5 et O|A|+2f St
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« HZ0] CIOJE &R

void RadixSort(int arr[], int num, int maxLen)

{

for(pos=0; pos<maxLen; pos++)

e —
' for(di=0; di<num; di++)
{
| radix = (arr[di] / divfac) % 10,
§ Enqueue(&buckets[radix], arr[di]);
)
 for(bi=0, di=0; bi<BUCKET_NUM; bi++)
K
! while(!QIsEmpty(&buckets[bi])) |
;} arr[di++] = Dequeue(&buckets[bi]);
E"di'v1°arc"'k="‘I‘@j‘''"'"""""""""""""""'"""""""""""'5
}
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