#include<stdio.h>
#include<stdTlib.h>
#include<time.h>
#include<string.h>
typedef void V;
typedef int I;
typedef int** A;
typedef int D[2];

PopulateArray2Dunique(A,D);
DisplayArray2D(A,D);
FindLargest(A,D);
FindColsum(A,D);
Sort2DArray(A,D);
CopyArray2D(A,A,D) ;
CopyArray2DSpiral (A,A,D);
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ain() {
={4,5},dt;

{

’J’

=(I**)malloc(d[0]*sizeof(I*));

=(I**)malloc(d[0]*sizeof(I*));

srand(time(NULL));

for(i=0;1<d[0];++i)a[i]=(I*)ma11oc(d[1]*sizeof(I));

for(i=0;i<d[0];++i){b[1]1=(T*)malToc(d[1]*sizeof(I));

for(j=0; j<d[1] ++7)b[i]1[j]= rand()/lO }

pr1ntf("Popu1ateArray2DUn1que a"); Popu]ateArrayZDUn1que(a d);

printf("DisplayArray2D a\n"); D1sp1ayArrayZD(a d);

printf("FindLargest a\n%d\n\n",FindLargest(a,d));

dt[0]=d[0];dt[1]=1;

printf("FindCo1Sum 1 a\n%d\n\n",FindColsum(a,dt));

printf( D1sp1ayArray2D b\n") ;DisplayArray2D(b,d);

Sort2DArray(b,d

pr1ntf("Sort2dArray b\n") ;DisplayArray2D(b,d);

printf("CopyArray2D b a\n\n") CopyArrayZD(/ ‘very*/b,a,d/*style: (*/);
printf("DisplayArray2D a\n");Disp]ayArrayZD(a,d);
printf("CopyArray2DsSpiral b a\n\n"); CopyArrayZDSp1ra1(b a,d);
pr1ntf("D1sp1ayArray2D a\n"); D1sp1ayArray2D(a d;
for(i= 01<d[0] ++1){free(a[1]) free(b[i]); }free(a) free(b);
return O;

}

V PopulateArray2bunique(A a,D d) {
% i,j,in;for(i=0;i<d[0];++i)for(j=0,in=i*d[1];j<d[1];++j)ali]l[jl=in+7;

vV DisplayArray2D(A a,D d) {
I1,3;

i=0;whiTe(i<d[0]) {
j=0;while(j<d[1]) {
printf("%d ",ali]1[j1);

++];}
printf("\n");
++i;}
Erintf("\n");

I FindLargest(A
I i,j,T1=a[0][0];
i=0;while(i<d[

j=0;whiTe(j<
if(alil[]]
++];}
++15}
return 1;
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I F1ndCo1Sum(A a,bD d) {
I 'I
i=0; wh11e(1<d[0]) {
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}

j=0;while(j<d[1]) {
s+=a[i]1[]];

Nl

return s;

Quicksort(I* a,I d) {

int i,j,p,t;if(d<2)return;

p=al[d/2];for(i=0,j=d-1;;++i,--3){
while(a[il<p)++i;while(p<aljl)--7;
if(i>=j)break;t=ali];a[i]l=alj];aljl=t;}

Quicksort(a,i);Quicksort(a+i,d-1);

Sort2DArray(A a,D d) {
I i;for(i=0;i<d[0];++i)Quicksort(al[i],d[1]);return rand(;// :D

CopyArray2D(A a,A b,D d) {
I i;for(i=0;1i<d[0];++i)memcpy(b[i],al[i],d[1]*sizeof(1I));return rand();

CopyArray2Dspiral (A a,A b,D t) {
I i,x=0,k=0,1=0,m=t[0],n=t[1];
while (k <m & 1 < n) {
for (i =1; i < n; ++1,++x) {
) b[x/t[111[x%t[1]] = alk]I[i];
k++;
for (i = k; i < m; ++1,++x) {

) bIx/t[1]][x%t[1]] = a[i]l[n-1];

n--;
if Ck<m {
.F

(A =n-1; i>=1; --1,++x) {
) b[X/t[ll][X/t[ll] aflm-1]1[1];
m--;
3
if (1 < n) {
r (i=m-1; 1i>=Kk; --1,++x) {
) b[X/t[ll][X/t[ll] ali][1];
T++;

}

return rand();



