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Huffman

#include <stdio.h>

#include <stdlib.h>

#include <math.h>

#include <string.h>

typedef struct {
int x;
int y;

} point;

typedef struct {
char temp;
int counter;

} Buffer;

typedef struct {
char chr;
int counter;

}Symbol;

typedef struct HNode{
Symbol s;
struct HNode *left, *right;

} HNode, *HNodePtr;

typedef struct LNode{
HNodePtr root;
struct LNode * next;

}LNode;

typedef struct {

Symbol* arr;
int length;

} Symbol_arr;

Symbol createSymbol(char c,int n){
Symbol temp={c,n};
return temp;

¥

int getBit(int x,int p){
unsigned int i = 1<<p;
return x&i? 1:0;

}

char setBit(char x,int p){
int i = 1<<p;
return x|=i;

}

int setBitInt(int x,int p){
int 1 = 1<«p;
return x|=i;

}

HNodePtr createHNode(Symbol st,HNodePtr 1,HNodePtr r){
HNodePtr temp = (HNodePtr)malloc(sizeof(HNode));
temp->s=st;
temp->left=1;
temp->right=r;
return temp;

LNode* createLNode(HNodePtr st){
LNode* temp= (LNode*)malloc(sizeof(LNode));
temp->root=st;



temp->next=NULL;
return temp;

LNode* add(LNode* 1list,HNodePtr c){
if(list==NULL)
return createlLNode(c);
if(c->s.counter<=1list->root->s.counter){
LNode* temp = createlLNode(c);
temp->next=1ist;
return temp;
}
else
list->next=add(list->next,c);
return list;

}
int Lsize(LNode* list){
int i=0;
LNode* temp=1list;
while(temp){
i++;
temp=temp->next;
b
return i;
}
void printList(LNode* list){
while(list){
printf("%c %d ",list->root->s.chr,list->root->s.counter);
list=1list->next;
b
}

HNodePtr createTree(HNodePtr f,HNodePtr s){
HNodePtr temp =(HNodePtr) malloc(sizeof(HNode));
temp->s.chr=0;
temp->s.counter=f->s.counter+s->s.counter;
return temp;
}
HNodePtr makeHufTree(LNode* list){
while(Lsize(list)>1){
HNodePtr first = list->root;
list=1list->next;
HNodePtr seccond = list->root;
list=1list->next;
HNodePtr temp = createHNode(createSymbol(0,seccond->s.counter+first-
>s.counter),first,seccond);
list= add(list,temp);
}

return list->root;

}

Symbol _arr newSymbolArr(){
Symbol_arr temp;
temp.arr=NULL;
temp.length=0;
return temp;

}

Symbol _arr createFreq(FILE* f1){
Symbol _arr temp = newSymbolArr();
rewind(f1);



int n=0;
while((n=getc(f1))!=EOF){
char c = (char)n;
int flag=e;
for(int i=0;i<temp.length;i++)
if(temp.arr[i].chr==c){
temp.arr[i].counter++;
flag=1;

¥
if(flag==0){

temp.arr=(Symbol*)realloc(temp.arr,sizeof(Symbol)*(temp.length+1));
temp.arr[temp.length].chr=c;
temp.arr[temp.length].counter=1;
temp.length++;

}

return temp;

}
int isLeaf(HNodePtr root){

if(!lroot->left && !root->right)
return 1;
else return 9;

}
int numofLeaf(HNodePtr root){
if(!lroot)
return 0;
else if(isLeaf(root))
return 1;
return numofLeaf(root->left)+numofLeaf(root->right);
}

void printTree(HNodePtr root){
if(root==NULL)
return;
if(isLeaf(root))
printf("%c ",root->s.chr);
printTree(root->left);
printTree(root->right);

}

char* getCode(HNode* root, char c)
{
if(isLeaf(root) && root->s.chr!=c){
return NULL;

if(root->left->s.chr==c){
char* temp = (char*)malloc(sizeof(char)*2);
temp[0]="1";
temp[1]=0;
return temp;
}
if(root->right->s.chr==c){
char* temp = (char*)malloc(sizeof(char)*2);
temp[@]='0";
temp[1]=0;
return temp;



char* temp;
if((temp=getCode(root->right,c))){
int n=strlen(temp);
char* temp2=(char*)malloc(sizeof(char)*(n+1));
temp2[0]="0";
temp2[1]=0;
strcat(temp2,temp);
return temp2;
¥
if((temp=getCode(root->left,c))){
int n=strlen(temp);
char* temp2=(char*)malloc(sizeof(char)*(n+1));
temp2[0]="1";
temp2[1]=0;
strcat(temp2,temp);
return temp2;

char decode(HNodePtr root,char * code){

}

if(!lcode){

return -1;
}
if(isLeaf(root)){

return root->s.chr;

}
if(strcmp(code,"")==0){
return -1;
}
if(*code=="1")
return decode(root->left,++code);
else return decode(root->right,++code);

int bitLen(int x){

}

int length =0;
for(int i=0;i<32;i++)
if(getBit(x,i)==1)
length=i;
return length;

void createCompressedFile(FILE* out,FILE* in,HNodePtr root){

Buffer b = {0,0};
int n;
rewind(in);
fseek(out,0,SEEK_END);
while((n=getc(in))!=EOF){
char* code = getCode(root,n);
for(int i=0;i<strlen(code);i++){
if(code[i]=="1")
b.temp=setBit(b.temp,b.counter);
b.counter++;
if(b.counter==8){
fwrite(&b.temp,sizeof(char),1,out);
b.counter=0;
b.temp=0;



if(b.counter!=0)
fwrite(&b.temp,sizeof(char),1,out);

void readFile(FILE * in,FILE* out,HNodePtr root,int numOfChars,int sizeOfFreqAr){
int n,n2 ;
int k=1;
// fseek(in,7+sizeof(Symbol)*sizeOfFreqAr,SEEK_SET);
char * temp=(char*)malloc(sizeof(char));
int count=0;
temp[0]=0;
while((n=getc(in))!=EOF){
for(int i=0;i<8;i++){
temp=(char*)realloc(temp,8*k*sizeof(char));
if(getBit(n,1i))
strcat(temp,"1");
else
strcat(temp,"0");
if((n2=decode(root,temp))!=-1)
{
putc(n2,out);
strcpy(temp,"");
count++;
if(count==numOfChars){
free(temp);
return;
}
k=1;
continue;

}

k++;

}
free(temp);

}

void createHeaderBedoreCompression(FILE* in,Symbol arr freq,int fSize){
putc('H',in);
putc('S',in);
fwrite(&fSize,sizeof(int),1,in);
fwrite(&freq.length,sizeof(int),1,in);
for(int i=@;i<freq.length;i++){

fwrite(freq.arr+i,sizeof(Symbol),1,in);

b

}

int readHeaderOrigFsize(FILE* i){
fseek(i,3,SEEK_SET);
int n;
fread(&n,sizeof(int),1,1);
return n;

}

Symbol arr readFregArr(FILE* 1i){
fseek(i,6,SEEK_SET);
int n;
fread(&n,sizeof(int),1,1);
Symbol_arr temp;
temp.length=n;
temp.arr=(Symbol*)calloc(n,sizeof(Symbol));
fread(temp.arr,sizeof(Symbol),n,i);



return temp;
¥
LNode* makeHufList(Symbol arr a){
LNode* 1list = NULL;
for(int i=0;i<a.length;i++)
list=add(list,createHNode(a.arr[i],NULL,NULL));
return list;

}
int checkIfHuf(FILE * f){
int n;
n=getc(f);
if(nl="H")
return 0;
n=getc(f);
if(n!='S")
return 0;
return 1;
}
int main(int argc,char ** argv)
{
if(argc 1= 3){
fprintf(stderr,"error! invailid num of paramerters");

}

if(largv[1][0@]=="-"' && ( l'argv[1][1]=='c' || largv[1][1]=="d' ) ){
fprintf(stderr,"error! invailid paramerters");
exit(EXIT_FAILURE);

}

else if(argv[1][1]=="c"){
printf("Start compressing");
FILE * toCompress = fopen(argv[2],"r+");
if(!toCompress){
perror("terminated cause -> ");
exit (EXIT_FAILURE);
}
Symbol _arr a = createFreq(toCompress);
LNode* list = makeHufList(a);
HNodePtr root = makeHufTree(list);
char * compressFileName = (char*)malloc((strlen(argv[2])+5)*sizeof(char));
compressFileName[0]=0;
strcpy(compressFileName,argv[2]);
strcat(compressFileName, " .huf");
FILE * com = fopen(compressFileName, "wb+");
int fsize;
fseek(toCompress,0,SEEK_END);
fsize=ftell(toCompress);
createHeaderBedoreCompression(com,a,fsize);
createCompressedFile(com,toCompress,root);
int fsizecom;
fseek(com,0,SEEK_END);
fsizecom=ftell(com);
printf("original file size was %d , compreessed size %d",fsize,fsizecom);
exit(EXIT_SUCCESS);
}
else if(argv[1][1]=="d"){
printf("Starting to decompress");
FILE* compressed = fopen(argv[2],"rb+");
if(!compressed){
perror("treminated cause->");

8



exit(EXIT_FAILURE);

}
if(!checkIfHuf(compressed))
{
fprintf(stderr,"Error not huf File");
exit (EXIT_FAILURE);
}
int origsize= readHeaderOrigFsize(compressed);
Symbol _arr a= readFreqArr(compressed);
LNode* 1 = makeHufList(a);
HNodePtr root = makeHufTree(l);
FILE* £ = fopen("decomp.txt","wb+");
readFile(compressed,f,root,origsize,a.length);
exit(EXIT_SUCCESS);

}
exit(EXIT_FAILURE);



int gInclude(void* A,void* B,int n,int m,int (*cmp)(void*,void*)){

}

void* gIntersect(int n,int m,int (*cmp)(void* ,void*),void* A,...){

for(int i=0;i<n;i++){
if(cmp((char*)A+i*m,B)==0 )
return 1;

}

return 0;

char** B=(char**)malloc(sizeof(char*));
B[@]=(char*)A;
va_list param;
va_start(param,A);
int length=2;
char* temp=NULL;
while(temp=va_arg(param,char*)){
B=(char**)realloc(B,sizeof(char*)*length);
B[length-1]=temp;
length++;
}
B[length-1]=NULL;
int k=0;
char* p=NULL;
char **C=B;
while(*C){
char* D = *C;
for(int t=0;t<n;t++){
int flag=0;
for(int i=0;i<length-1;i++){
if(!gInclude(B[i],D,n,m,cmp)){

flag=1;
break;
}
}
if(!flag){
if(gInclude(p,D,k,m,cmp)==0){
k++;
p=(char*)realloc(p,m*k);
memcpy (p+(k-1)*m,D,m);
}
}
D=D+m;
}
C++;

}

return (void*)p;

10
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int genericFindingIndexOfMaxElement(void* A,int size,int typeSize, int (*fP)( void*,
void*)){

void**

int max=0;
for(int i=1;i<size;i++){
if(fP((char*)A+max*typeSize, (char*)A+typeSize*i)<0)
max = i ;
}

return max;

gSort(void* base,int n,int size,int (*cp)(void*,void*)){
int k=0;
char** A = (char**)calloc(n,sizeof(char*));
for(int i=0;i<n;i++){

int count=0;

for(int j=0;j<n;j++){

if(cp((char*)base+i*size, (char*)base+j*size)>0)
count++;

Al count]=(char*)base+i*size;

}

return (void**)A;

11
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void** gUnion (int n,int m, int (*cmp) (void *, void*), void *base,... ){
int length =0;
char** A=NULL;
for(int i=0;i<n;i++){

int flag=1;

for(int j=0;j<length;j++){

if(cmp((char*)base+i*m,*(A+j))==0)

flag=0;
}
if(flag){
length++;
A=(char**)realloc(A,length*(sizeof(char*)));
A[length-1]=(char*)base+i*m;
}

}
va_list param;
va_start(param,base);
char *temp=NULL;
while(temp=va_arg(param,char*)){
for(int i=0;i<n;i++){
int flag=1;
for(int j=0;j<length;j++){
if(cmp((char*)temp+i*m,*(A+j))==0)
flag=0;

}

if(flag){
length++;
A=(char**)realloc(A,length*(sizeof(char*)));

A[length-1]=(char*)temp+i*m;
}

}
length++;

A=(char**)realloc(A,length*(sizeof(char*)));
A[length-1]=NULL;
return (void**)A;

12
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typedef struct {
void *elm;
int rnk;
}Rank;
Rank* gRank(void* first,void * last,int sizeOfElement,int (*cp)(void*,void*)){
int numOfElement = (((char*)last-(char*)first)/sizeOfElement)+1;

Rank* A = (Rank*)calloc(numOfElement,sizeof(Rank));
for(int i=@;i<numOfElement;i++){
int count=0;
for(int j=0;j<numOfElement;j++){
if(cp((char*)first+j*sizeOfElement, (char*)first+i*sizeOfElement)<0)
count++;
}
Rank temp;
temp.elm=(char*)first+i*sizeOfElement;
temp.rnk=count;
Ali]=temp;
}

return A;

fabinl i feivinlie in}izalein kN Qvii7B s Rigmhtoal R inbira R a b sha
void** gUniq(void* first,void* last,int sizeOfField,int cmp(void*,void*)){
int temp =1;
char** A;
int k=0;
A= (char**)malloc(sizeof(char*));
A[k]=(char*)first;
k++;
for(int i=1;(char*)first+i*sizeOfField<=last;i++){

int flag=0;

for(int j=i-1;3>=0;7j--)

{

if(cmp((char*)first+i*sizeOfField, (char*)first+j*sizeOfField)==0)
flag=1;

}
if(!flag){
A=(char**)realloc(A, (k+1)*sizeof(char*));
A[k] = (char*)first+sizeOfField*i;
k++;
}
}

return (void**)A;

13
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#include <stdio.h>
#include <stdlib.h>
#include <string.h>
typedef struct {

void * min
void *max ;
} MinMax;

)

int  f() {return 1;}
int  g() {return 2 ;}
int  h() {return 3;}
int functionCmp(const void* f,const void* f2){

int n

= (*(nt (**)()N)O;

int n2 = (*(int (**)())f2)();
return n-n2;

}

int genericStrCmp(const void* P1,const void* P2){

return

}

strcmpi((char*)P1, (char*)pP2);

int genericStrPointerCmp(const void*  P1,const void* P2){

return

}

strcmpi(*(char**)P1,*(char**)pP2);

int genericFindingIndexOFMaxElement(void* A,int size,int typeSize, int (*fP)(const void*,

const void*))

{

int max=0;
for(int i=1;i<size;i++){

iF(FP(

}

return

}

(char*)A+max*typeSize, (char*)A+typeSize*i)<0)
max = i ;

max;

int genericFindingIndexOFMinElement(void* A,int size,int typeSize, int (*fP)(const void*,

const void*))

{

int max=0;
for(int i=1;i<size;i++){

if (FP(

}

return

}

(char*)A+max*typeSize, (char*)A+typeSize*i)>0)
max = i ;

max;

MinMax  gMinMax (void *A, int size, int sizeOfField, int (*cp) (const void *, const

void *) ){

int min = genericFindingIndexOFMinElement(A,size,sizeOfField,cp);
int max = genericFindingIndexOFMaxElement(A,size,sizeOfField,cp);

MinMax b;
b.max=(char*)A+max*sizeOfField;
b.min=(char*)A+min*sizeOfField;
return b;
}
int main(void){
char a[][10] = {"xyz","abc","aaaa"};
char *b[] = {"xyz","abc","aaaa","xyz"};

Circle c[]
MinMax stri

int (*d[];

{ {1,2,1}, {3,4,7} ,{7,1,3}};
gMinMax(a,sizeof(a)/sizeof(a[@]),sizeof(a[@]),genericStrCmp);
O={f.,g,h};

14



MinMax fnc2 = gMinMax(d,sizeof(d)/sizeof(d[@]),sizeof(d[@]),functionCmp);
printf("%d %d",(*(int (**)())fnc2.min) (), (*(int (**)())fnc2.max)());

}

M%7 W
#include <stdlib.h>
#include <stdio.h>
#include <string.h>
typedef struct {
void * elm;
int counter;
} Felm;
int genericStrCmp(void* P1, void* P2){
return strcmpi((char*)P1, (char*)pP2);
}
Felm* calcFreq (void * A, int length, int SizeOfElem, int (cp) (void *, void*) ){
int count = 0;
for (int 1 = 0; i < length ; i++ ){
int flag = ©;
for(int j=i-1;3>=0;j--){
if(cp((char*)A+SizeOfElem*i, (char*)A+SizeOfElem*j)==0)

flag=1;
}
if(!flag)
count++;
}
Felm * B = (Felm*)calloc(count,sizeof(Felm));
count=0;

for (int i = 0; i < length ; i++ ){
int flag2=0;
for(int j=0;j<count;j++)
if(cp((char*)A+SizeOfElem*i,B[j].elm)==0){
B[j].counter++;
break;

B[count].elm=(char*)A+i*SizeOfElem;
B[++count].counter=1;

}

return B;

}
int main(void){
char a[][10] = {"xyz","abc","aaaa"};
Felm* B = calcFreq(a,sizeof(a)/sizeof(a[@]),sizeof(a[@]),genericStrlmp);

15
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void*** gkquals (void *base, int n, int size, int (*cmp) (void *, void*) ){
char*** A = (char***)malloc(sizeof(char**));
int length=0;
int count=0;
A[@]=NULL;
for(int i=0;i<n;i++){
int flag=0;
for(int k=0;k<length;k++)
if(cmp((char*)base+size*i,**(A+k))==0){
flag=1;
break;

}
if(!flag){
count=1;
for(int j=i+1;j<n;j++)
if(cmp((char*)base+i*size, (char*)base+j*size)==0)
count++;
A[length]=(char**)calloc(count+1,sizeof(char*));
int temp=0;
for(int j=i;i<n;j++){
if(cmp((char*)base+i*size, (char*)base+j*size)==0){
A[length][temp]=(char*)base+j*size;
temp++;
A[length][temp]=NULL;
if(temp==count)break;

}

}

A[length][temp]=NULL;

length++;

A=(char***)realloc(A,sizeof(char**)*(length+l));
}

A[length]=NULL;
return (void***)A;

16
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typedef struct {
int from, to;
} Range;
int checkOkev(void* a,void*b){
if(*(int*)a+l==*(int*)b)
return 1;
else
return 0;
}
Range newRange(int f,int t){
Range temp;
temp.from=~;
temp.to=t;
return temp;

Range* gRange (void *first, void *last, int size , int (*check) (void *, void*) ){
int start=0;
int flag=0;
int length=1;
Range* Arr = (Range*) malloc(sizeof(Range));
Arr[length-1]=newRange(-1,-1);
int i;
for(i=0; (char*)first+i*size<(char*)last;i++){
if(check((char*)first+i*size, (char*)first+(i+l)*size)){

flag++;
}
else
{
Arr[length-1]=newRange(start,i);
length++;
Arr=(Range*)realloc(Arr,sizeof(Range)*(length));
Arr[length-1]=newRange(-1,-1);
start=i+1;
}
}
Arr[length-1]=newRange(start,i);
length++;

Arr=(Range*)realloc(Arr,sizeof(Range)*(length));
Arr[length-1]=newRange(-1,-1);
start=1i+1;

return Arr;
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void* gMin (int length,int size, int (*cmp) (void *, void*),...){

int sizeArr = 9;

char* Answer = NULL;

va_list param;

va_start(param,cmp);

while(char* temp = va_arg(param,char*)){
sizeArr++;
Answer=(char*)realloc(Answer,size*sizeArr);
int idx=genericFindingIndexOfMinElement(temp, length,size,cmp);
memcpy (Answer+(sizeArr-1)*size,temp+idx*size,size);

va_end(param);
return Answer;

NXPID YW TV Dapn ,ARNWT NPXPID 72D 9DY TV HW 0°0nO0pan 020K YW TV DO
VoPD RN

int genericFindingIndexOFMaxElement(void* A,int size,int typeSize, int (*fP)( void*,
void*)){
int max=0;
for(int i=1;i<size;i++){
if(fP((char*)A+max*typeSize, (char*)A+typeSize*i)<0)
max = i ;
}

return max;

}

maxElm*  gAllMax(void *base , int n, int size , int (*cmp[])(void *, void *)){

int count=0;

int (**temp)(void*,void*)=cmp;

for(;*temp;count++,temp++);

maxElm* A = (maxElm*)calloc(count+l,sizeof(maxElm));

int n2=0;

for(int i=0;i<count;i++){
n2= genericFindingIndexOFMaxElement(base,n,size,cmp[i]);
A[i].elm=(char*)base+n2*size;
A[i].ptr=cmp[i];

}

return A;
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void** gReplace (void *start, void *end ,int size,void *old, void *new2 , int (*cmp)
(void *, void*) ){

char** A;

int count = 0;

for(int i=0;(char*)start+i*size<=end;i++){
if(cmp((char*)start+i*size,o0ld)==0)

count++;
}
A = (char**)calloc(count,sizeof(char*));
count=0;

for(int i=0; (char*)start+i*size<=end;i++){
if(cmp((char*)start+i*size,o0ld)==0){
A[++count]=(char*)start+i*size;
for(int j=0;j<size;j++){
*((char*)start+i*size+j)=*((char*)new2+j);
}
}
}

return (void**)A;
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struct TNode {
int info;
struct TNode *left,*right;
s
typedef struct TNode TNode;
struct LNode {
int info;
struct LNode *next;
s
typedef struct LNode LNode;
int numOfLeaf(TNode* root){
if(!root) return 0;
if(!root->left && !root->right){
return 1;

}
return numOfLeaf(root->right)+numOfLeaf(root->left);

LNode* listOfLeaf(TNode* root){
if(!lroot)
return NULL;
if(!root->left&& !root->right)
{
LNode* head = (LNode*)malloc(sizeof(LNode));
head->info=root->info;
head->next=NULL;
return head;
}
LNode* left = listOfLeaf(root->left);
LNode* right = listOfLeaf(root->right);
if(left){
LNode* temp=left;
while(temp->next){
temp=temp->next;
}

temp->next=right;
return left;

}

return right;

LNode* getPath(TNode* root,int info){

if(!root)
return NULL;

if(root->info==info){
LNode* head = (LNode*)malloc(sizeof(LNode));
head->info=info;
head->next=NULL;
return head;

LNode* l=getPath(root->left,info);

LNode* r=getPath(root->right,info);

if(1){
LNode* head = (LNode*)malloc(sizeof(LNode));
head->info=root->info;
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head->next=1;
return head;

}
if(r){
LNode* head = (LNode*)malloc(sizeof(LNode));
head->info=root->info;
head->next=r;
return head;
}
}
TNode* add(TNode* root,int info){
if(!root){
root=(TNode*)malloc(sizeof(TNode));
root->info=info;
root->left=NULL;
root->right=NULL;
return root;
}

if(info<root->info){
root->left=add(root->left,info);
¥

else{

}

return root;

root->right=add(root->right,info);

LNode** getPathes(TNode* root){

int n= numOfLeaf(root);

LNode** Answer=(LNode**)calloc(n+1l,sizeof(LNode*));

LNode* head = listOfLeaf(root);

LNode* temp=head;

for(int i=0;i<n;i++){
Answer[i]=getPath(root,temp->info);
temp=temp->next;

}

Answer[n]=NULL;

return Answer;
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TNode* add(TNode* root,int info){

if(!lroot){
root=(TNode*)malloc(sizeof(TNode));
root->info=info;
root->left=NULL;
root->right=NULL;
return root;

}

if(info<root->info){
root->left=add(root->left,info);

}

else{
root->right=add(root->right,info);
}

return root;

TNode* Search(TNode* root,int info){
if(!lroot) return NULL;
if(root->info==info) return root;
if(root->info<info){

return Search(root->right,info);
}
else

return Search(root->left,info);

TNode* createTreeFromPathes(LNode** arrL){
TNode* root=NULL;
while(*arrL){
LNode* head=*arrlL;
while(head){
TNode* t=Search(root,head->info);
if(lt)
root=add(root,head->info);
head=head->next;

}

arrL++;

}

return root;
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struct Node {

int info;

struct Node *left,*right;
s

typedef struct Node Node;

struct List {
int info;
struct List *next;

1

typedef struct List List;
List* addToEnd(List* head,List* node){
if(!head)
return node;
List* temp = head;
while(temp->next){
temp=temp->next;
}

temp->next=node;

}
List* ElemntsK(Node * root, int k){

if(!root) return NULL;
if(k==0){
List* head = (List*)malloc(sizeof(List));
head->info=root->info;
head->next=NULL;
return head;
}
List* head = ElemntsK(root->left,k-1);
List* node = ElemntsK(root->right,k-1);
return addToEnd(head,node);
}
int TreeH(Node* root){
if(!root) return 0;
int nl= TreeH(root->left);
int n2 = TreeH(root->right);
return (n1>n2 ? nl:n2 )+1;

List** TreeToArrOfList(Node* root){
int h= TreeH(root);
List** answer=(List**)calloc(h,sizeof(List*));
for(int i=0;i<h;i++){
answer[i]=ElemntsK(root,i);

}
return answer;
}
Node* add(Node* root,int info){

if(!root){
Node* temp=(Node*)malloc(sizeof(Node));
temp->info=info;
temp->left=NULL;
temp->right=NULL;
return temp;
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}

if(info<root->info){
root->left=add(root->left,info);

}

else

{
¥

root->right=add(root->right,info);

return root;

Node* invertTreeList(Node* root){
if(!root) return NULL;

if(!root->first && !root->second){

}

Node* small=invertTreeList(root->first);

root->first=root;
root->second=root;
return root;

Node* big=invertTreelList(root->second);
if(small && big){

}

root->first=small->first;
small->first->second=root;
small->first=big->first;
big->first->second=small;
big->first=root;

root->second=big;
//small->second=root;
return small;

if(small){

root->first=small->second;
small->second->second=root;
root->second=small;

return small;

}
if(big){

root->first=big->first;
big->first->second=root;
big->first=root;
root->second=big;

return root;

24
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Node* mergeToNewRec (Node* 11,Node* 12){
if(!11 && !12) return NULL;
if(112){
Node* head = (Node*)malloc(sizeof(Node));
head->num=11->num;
head->next=mergeToNew(11->next,NULL);
return head;

}

if(111){
Node* head = (Node*)malloc(sizeof(Node));
head->num=12->num;
head->next=mergeToNew(12->next,NULL);
return head;

if(11->num<12->num){
Node* head = (Node*)malloc(sizeof(Node));
head->num=11->num;
head->next=mergeToNewRec(11->next,12);
return head;

}

else{
Node* head = (Node*)malloc(sizeof(Node));
head->num=12->num;
head->next=mergeToNewRec(11,12->next);
return head;

}

}
Node* merge(Node* 11,Node* 12){

if(l11 && !12)

return NULL;
if(111)

return 12;
if(112)

return 11;
Node* hil,*h2;
if(11->num>12->num){

hl=12;
h2=11;
}
else
{
hl=11;
h2=12;
b

Node* merged =merge(hl->next,h2);
hl->next=merged;
return hil;
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typedef struct HNode{
char chr;
struct HNode *left, *right;
} HNode;
typedef struct {
char chr;
char *code;
}Symbol;
typedef struct LNode {
Symbol s;
struct LNode *next;
}LNode;
HNode* createNode(char c){
HNode* root = (HNode*)malloc(sizeof(HNode));
root->chr=c;
root->left=root->right=NULL;
return root;

HNode* createTree(Symbol s){
char* temp=s.code;
HNode* root=createNode(9);
HNode* tempNode=root;
while(strlen(temp)>0){
if(*temp=="1"){
tempNode->left=createNode(0);
tempNode=tempNode->left;
}
else{
tempNode->right=createNode(9);
tempNode=tempNode->right;
}
temp++;
}
tempNode->chr=s.chr;
return root;

LNode* add(LNode* head,LNode* attach){
if(lhead){
attach->next=NULL;
return attach;
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HNode*

Symbol

LNode*

LNode*

attach->next=head;
return attach;

BuildTree(LNode* head){
if(!'head) return NULL;
if(!lhead->next){

return createTree(head->s);

LNode * leftTree=NULL;
LNode * rightTree=NULL;
LNode* temp=head;
LNode* temp2=head;
while(temp2){
temp=temp2;
temp2=temp2->next;
if(*(temp->s.code)=="1"){
leftTree=add(leftTree,temp);
++(leftTree->s.code);

}

else

{
rightTree=add(rightTree,temp);
++(rightTree->s.code);

}

}

HNode* root=createNode(0);
root->left=BuildTree(leftTree);
root->right=BuildTree(rightTree);
return root;

newSymbol(char c,char* code){
Symbol n ;

n.chr=c;

n.code=code;

return n;

newNode (Symbol s){

LNode* head = (LNode*)malloc(sizeof(LNode ));
head->s=s;

head->next=NULL;

return head;

addInFront(LNode* head,LNode* next){

next->next=head;
return next;
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typedef struct LNode {

int info;
struct LNode *next;
} LNode;
LNode * search (LNode * list , int data){
while(list){
if(list->info==data)
return list;
list=list->next;
}
return NULL;
}
void destroyList(LNode* 1ist){
if(!1list)
return;
destroyList(list->next);
free(list);
}
typedef struct TNode {
int info;
struct TNode * left , *right;
}TNode;

typedef struct {
void *elm;
int rnk;
}Rank;
LNode* addList(LNode* list,int info){
LNode* L = (LNode*)malloc(sizeof(LNode));
L->info=info;

if(!list){
L->next=NULL;
return L;

}

LNode* temp = list;

while(temp->next)
temp=temp->next;

L->next=NULL;

temp->next=L;

return list;

}
TNode * cBTree(LNode* pre,LNode* in){

if(!lpre)
return NULL;

LNode * right =NULL;

LNode * left = NULL;

TNode* root=(TNode*)malloc(sizeof(TNode));

root->info=pre->info;

LNode* temp;

LNode* leftin =NULL;

LNode* rightin = NULL;

temp=search(in,root->info);

LNode* temp2=in;

while(temp2->info!l=temp->info){
leftin=addList(leftin,temp2->info);
temp2=temp2->next;
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}
LNode * temp3 = temp->next;
while(temp3){
rightin=addList(rightin,temp3->info);
temp3=temp3->next;
}
temp=pre;
while(temp){
if(search(leftin,temp->info))
left=addList(left,temp->info);
else if (search(rightin,temp->info))
right=addList(right,temp->info);
temp=temp->next;
}
root->left=cBTree(left,leftin);
root->right=cBTree(right,rightin);
destroyList(pre);
destroyList(in);
return root;

}
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typedef struct Item {
void *data;
struct Item *next;
} Item;
typedef struct List {
Item *head;
int elmSize;
int (*cmp) (void *,void*);
}List ;
int intCmp( void* P1, void* P2){

return *(int*)P1 - *(int*)P2;

int doubleCmp (void* P1, void* P2){
if( *(double*)P1 - *(double*)P2 == Q)
return 0;
else
if( *(double*)P1 - *(double*)P2 < @ ) return -1;
else
return 1;
}
void initList(List* L,int elemSize,int (*cp)(void*,void*)){
L->elmSize=elemSize;
L->cmp=cp;
L->head=NULL;

}
Item* addItem(Item* head,int sElement,void* data,int (*cp)(void*,void*)){
if(lhead){
Item* temp=(Item*)malloc(sizeof(Item));
temp->next=NULL;
temp->data=malloc(sElement);
memcpy (temp->data,data,sElement);
return temp;
}
if(cp(data,head->data)<0){
Item* temp=(Item*)malloc(sizeof(Item));
temp->next=head;
temp->data=malloc(sElement);
memcpy (temp->data,data,sElement);
return temp;
}
else{
head->next=addItem(head->next,sElement,data,cp);
return head;
}
}

void add(List* a,...){
va_list param;
va_start(param,a);
char* temp;
int count=0;
Item * head=a->head;
while((temp = va_arg(param,char*))!=NULL){
a->head=addItem(a->head,a->elmSize, temp,a->cmp);

}

30



QX3P Qv 072y

VTN TV 137X 72IP 9972 WK 0907vAY 2OVaXA DW TN TR 22XaRY 2OV axn YW Ivn hapn
int* readFile(FILE* ){
fseek(f,0,SEEK_END);
int n=ftell(f)/sizeof(int);
int * A = (int*)malloc(ftell(f)/sizeof(int));
rewind(f);
int * B = A;
while(!feof(f)){
fread(A,sizeof(int),1,f);
A++;
}
return B;
}
int** readFiles(FILE** arrF){
FILE ** temp = arrF;
while(*temp){
temp++;

int** A =(int**) malloc((sizeof(int*)*((temp-arrF)+1)*2)+1);
temp=arrF;
while(*temp){
A[ (temp-arrF)*2]=readFile(*temp);
A[ (temp-arrF)*2+1]=A[temp-arrF]+(ftell(*temp)/sizeof(int)-1);
temp++;
}

return A;
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0PI nowna (/ete/passwd) wnnwna yap Yw mana 1o

WANwn Qv ;a0 @ WANWA 1907 1 WhNwn NP 1907 10993 v n°a n°>o0 : shell

ST PPN WPRIY MY YW MRANT 007 1217 LMK WANWA NIRNA T YRR T 9D

coklaris:x:1706:1706:COHEN KLARIS:/home/bs/bsy00/coklaris:/bin/sbash

comfofer:x:1708:1708:COMFORT OFER:/home/cs/csy00/comfofer:/bin/sbash

varda:x:209:209:Varda Presman, library staf:/home/library/varda:/bin/bash

°P°N 7R /home -2 79°m0n 3 7090 .wnnwn 92 YW N0 NI90 DR IRND 7Y 292 (100N )P ay) 6 1901 7w
(P77 Y T7R) bs 712w LITIVO NIRND ANWRIT TNWT ,2WN7 WHANWHT TNWA TORY AX12P0 DY TIN07 1001 71w

.(library) 71790 N7219 NIRIND ANIART T2 .(CS) AWANT VTR TAPW VITIVO IWIND TIWA TNWN

RPN QWD T WA PRI QW .OWhanwa DX 237 WIR yap MR passwd  Y2IRT 1910 DR R1PD RO 77007
NIRRIN PRI MR Dow w3 .(bs,cs,library nwaTan °p°n) home 3°P°Ni TNKY 0027 N°°902 AYONY

SININW 7320

WANWwn Qv DRI MITWI 10w wnnwn 939w P passwd PR YW 713217 50T 0000 2OWINN 0°8ap2 MW T1an

(5 77w) wanwnn 5y 2995 y1on (3 77w) wanwn 1oon, (1 87w)
NP0 19IR DV 12077 197 IR PPN NN 127 .writeToFiles mYpaIeT nX 20

void writeToFile ( FILE *all[], char* namesl]) {

.passwd 72172 W 017w (121 bs,cs,library) oowanwnm MX1ap MR 07w %20 MW 99 DX 201 names unno;

.NULL 71 71 77wn2 NInRT XN

RN .2°°7 O 72°027 17X 79R O°XaP .names 0nTDa 2ORYA1 O MAYY 0°%2aph 2°eavn oon all qunion

.names Twn2 k -7 21pn2 aw oxin all 7wna k -7 2pna yoaznn NULL mw 1 77wna 11anss

OURORNNAT DWANYRA DWW 0°%2p0 DX X9am passwd 72197 1990 DX RPN writeToFiles 7°xp1o
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/* Exam 25/02/2009 sheela 2 */
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/* This program cannot be run in Windows OS */

/* (limits.h in VS is not contain LINE_MAX) */

JHFFFA KRR R R R R R koK

#include <stdio.h>
#include <string.h>
#include <limits.h>

#include <stdlib.h>

void writeToFile ( FILE *all[], char* names[])
{
int i=0;
int j;
char* st;
char line[LINE_MAX+1];
char* login;
char* info;
char* uid;
FILE *fp, *fw;
fp = fopen("//etc/passwd","r");
while(*all+i)
{
//fp = *(all+i);
while(fgets(line,LINE_MAX,fp))
{

strcpy(login,strtok(line, ":"));
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strtok(NULL,":");

strcpy(uid,strtok(NULL,":"));

strtok(NULL,":");

strcpy(info,strtok(NULL,":"));
strtok(NULL,"/");

st = strcpy(st,strtok(NULL,"/"));

=0;
while(*names && strcmp(st,*(names+j))==0)
{
fprintf(fw,puts(login),":",puts(uid),":",puts(info));
i+
}
}
i++;
}
}
int main()
{

char *names[] = {"bs","cs","library",NULL};
FILE *f1, *f2, *f3;
FILE *f[4];
f1 = fopen("//bs","w+");
f2 = fopen("//cs","w+");
f3 = fopen("//library","w+");
f[0] = f1;
f[1] = f2;
f[2] = f3;
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f[3] = NULL;
writeToFile(f,names);
fclose(f1);
fclose(f2);
fclose(f3);

return 1;

?31\75 790N 211N DODTY DOWIR AXNY 7112 OV 9K
o 00 aw , 1.0 0w YW oY 078 2% WX Person m1ang 1N

typedef struct {
char id[10];
char name[16];
int age;

} Person ;

nR onw plndex.dat awa y2ip 1n1,q012 . Person x10n 201an 9°on TwR persons.dat awa yaip pm
7IN1 .72 N9 ANK 0°N22 3PN K17 72172 maan Yw (offset) wean .persons.dat yapa ovann Sw oowonn
, M9 .Person m1ana hw age 77wt RI7 1P 1NDn AWRD 39 1702 owan plndex.dat yapa ovonnw
anva upa age aTwn ova ( persons.dat yaipa Inn) mang Hw voeaa 1w pindex.dat yapa pwaa 7wn

NP2 I7AT age 37w ya 73ann Yw vonn wn pindex.dat yaipa onRa 7o
L PNT

: X277 017°77 DR 2»pnaw Person 310m 2°1an 5915 wow i
person3<=person5<=personl<=person4<=person2

N2 1737 RI7 person2 Sw age W TN upn XIT person3 v age Iwn ,mvd

1 DONAPT AW W 1IN RN 19717
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persons.dat

personlperson2person3persondperson5

pIndex.dat
60 120 0 90 30
7232 ONODIT 170 0 HY DOYUOM PErsons yapa 0vannw 12 0w

-1 7217Aw 17277 1001 60 15017 %Y AN JuPT 2°AT D2 13an YW vonn X0 plndex.dat yaipa 60 Toonn

M0y person3 Hw 937 MR 127132 X277 9037 DR 900w person5 m1ana Hw v X1 120 Dooni .person3

: DR 2MWNIDT DR NPapn WK additems awa Epns 2103

JPIRIA 72°N5/780PY mND WK persons.dat yapt 2k

IR 72°n2/3%°P% mno wR pindex.dat yaph yoaxn

Person 0n 71an5 ¥22¥n K37 0000 73 wrhw unnonn onn

NULL 7m0 37 110087 2090 -

. pIndex.dat y21p77 nR axna2 179 persons.dat y2Ip% 0vwnI92 192pNaw 021317 3 DR P00 R0

typedef struct {
char id[10];
char name[16];
int age;
} Person ;
typedef struct{
int age;
long offset;
} Data;
void addPerson(FILE* person,FILE* pIdx,...){
Person* temp;
va_list param;
Person temp3;
va_start(param,pldx);
fseek(person,@,SEEK_END);
while(temp=va_arg(param,Person*)){
fwrite(temp, sizeof(Person),1,person);
}

rewind(person);
LNode* head = NULL;

36



while(!feof(person)){
Data temp2;
temp2.offset=ftell(person);
fread(&temp3,sizeof(Person),1,person);
temp2.age=temp3.age;
head=add(head, temp2);

}

rewind(pIdx);

while(head){
printf("age is - %d ",head->temp.age);
long t = head->temp.offset;
fwrite(&t,sizeof(long),1,pIdx);
LNode* node2=head;
head=head->next;
free(node2);

}

va_end(param);
¥
Person newPerson(int age,char* name,char* id){
Person temp;
temp.age=age;
strcpy(temp.name,name);
strcpy(temp.id,id);
return temp;
¥
void readPerson(FILE* f){
rewind(f);
Person temp;
while(!feof(f)){
fread(&temp,sizeof(temp),1,f);
printf("%s %s %d\n",temp.name,temp.id,temp.age);
¥
}
void readPidx(FILE* f){
rewind(f);
long t;
while(!feof(f)){
fread(&t,sizeof(long),1,f);
printf("%d \n",t);
}
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void deleteComments(FILE* c,FILE* x,FILE* y){
int n;
int count=0;
while((n=getc(c))!=EOF){

int flag=0;
if(n=="/")
{

int n2 = getc(c);

if(n2==EOF) return;

if(n2=="/"){
flag=1;
fwrite(&count,sizeof(int),1,y);
count=0;
putc('/',y);
putc('/",v);
while((n=getc(c))!=EOF && n!="\n"){

putc(n,y);
}
}
else if(n2=="*"){
flag=1;
fwrite(&count,sizeof(int),1,y);
count=0;
putc('/',y);
putc('*',y);
while((n2=getc(c))!=EOF){
if(n2 == "*"){
n=getc(c);
if(n=="/"){
putc('*',y);
putc('/",y);
break;
}
else{
putc(n2,y);
putc(n,y);
¥
¥
putc(n2,y);
¥
}
else{
putc(n,x);
count++;
putc(n2,x);
count++;
continue;
}
}
if(!flag){
count++;
putc(n,x);

}
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FILE * gzipReadHeader(char * fname){
char 1ine[128]=0;
// 1. was wasn't compressed by gz (checked by the first to bytes first
needs to be 31 seccond equals to 139
// 2. check fname flag to check if orig fname is present, flg byte is the
fourth byte, and fname flag is the third,fname stored as the seccond string after
FILE* gz = fopen(fname,"rb+");
//deal with Erno;
FILE* out = fopen("out.txt","wb+");
char ni1,n2;
fread(&nl,sizeof(char),1,gz);
fread(&n2,sizeof(char),1,gz);
if(n1==31&& n2==139){
fprintf(out, "Was commpresed by gz ");

}

else{
fprintf(out, "Wasn't commpresed by gz ");
return out;

}

fseek(gz,4,SEEK_SET);
fread(&nl,sizeof(char),1,gz);
int fnamebit = getBit(n1,3);
int fexetra = getBit(n1,2);
if(!fnamebit){

fprintf(out,"file name wasn't present");
}

fseek(gz,9,SEEK_SET);

fread(&nl,sizeof(char),1,gz);

switch(nl){

case 3:
fprintf(out, "genereted in unix os");
break;

case 7:
fprintf(out, "genereted in mac os");
break;

case @:
fprintf(out, "genereted in win os");
break;

default:
fprintf(out, "genereted in unkown os");
break;

}

if(!fexetra){
fseek(gz,10,SEEK_SET);

}

else{

¥
fread(line,sizeof(char),127,gz);

fprintf(out, "%s",line);

int fsize;

fseek(gz,-4,SEEK_END);
fread(&fsize,sizeof(int),1,gz);
fprintf(out,"file size is - %d \n",fsize);
return out;

fseek(gz,12,SEEK_SET);
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int getNum(FILE* f,int rows,int cols,int n,int m,int r){

}

int numOfN(FILE* f,int rows,int cols,int n,int m,int r){

}

if(n>rows || n<@ ||m<@ || m>cols)
return 0;
int temp;

fseek(f, (n-1)*m*r*sizeof(int)+12,SEEK_SET);
fread(&temp,sizeof(int),1,f);
return temp;

int count=0;
if(getNum(f,rows,cols,n-1,m,r)) count++;
if(getNum(f,rows,cols,n+l,m,r)) count++;
if(getNum(f,rows,cols,n,m+l,r)) count++;
if(getNum(f,rows,cols,n,m-1,r)) count++;
if(getNum(f,rows,cols,n-1,m-1,r)) count++;
if(getNum(f,rows,cols,n+l,m+l,r)) count++;
if(getNum(f,rows,cols,n+l,m-1,r)) count++;
if(getNum(f,rows,cols,n-1,m+l,r)) count++;
return count;

void nextGen(char* fname){

FILE * f=fopen(fname,"rb+");
if(1F){
perror("terminated, reason ->");
return;
¥
int g,r,c;
int one=1;
int zero=0;
fread(&g,sizeof(int),1,f);
fread(&r,sizeof(int),1,f);
fread(&c,sizeof(int),1,f);
for(int i=0;i<r;i++)
for(int j=0;j<c;j++){
if(getNum(f,r,c,1,3,8)){

switch(numOfN(f,r,c,i,7,8)){

case 2:
case 3:

fseek(f,0,SEEK_END);
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fwrite(&one,sizeof(int),1,f);

break;
default:

fseek(f,0,SEEK_END);

fwrite(&zero,sizeof(int),1,f);

else

if(numOfN(f,r,c,i,j,g8)==3){
fseek(f,0,SEEK_END);

fwrite(&one,sizeof(int),1,f);

}

else{

fseek(f,0,SEEK_END);

fwrite(&zero,sizeof(int),1,f);
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FILE* merge(FILE* up,FILE* down){
FILE* out=fopen("out.bin","wb+");
int i=1,j=-1;
int ni1,n2;
int sizeofup=sizeOfFile(up)/sizeof(int);
int sizeofdwon=sizeOfFile(down)/sizeof(int);
fseek(up,0,SEEK_SET);
fseek(down,-1*sizeof(int),SEEK_END);
fread(&nl,sizeof(int),1,up);
fread(&n2,sizeof(int),1,down);

J--5
while(i<sizeofup && -j<sizeofdwon){
if(n1<n2){
fwrite(&nl,sizeof(int),1,out);
fread(&nl,sizeof(int),1,up);
i++;
b
else{
fwrite(&n2,sizeof(int),1,out);
fseek(down,j*sizeof(int),SEEK_END);
J--5
fread(&n2,sizeof(int),1,down);
}
}
while(i<sizeofup){
fread(&nl,sizeof(int),1,up);
fwrite(&nl,sizeof(int),1,out);
i++;
}

while(-j<sizeofdwon){
fread(&n2,sizeof(int),1,down);
J--;
fseek(down,j*sizeof(int),SEEK_END);
fwrite(&n2,sizeof(int),1,out);

}

return out;
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FILE* restoreComments(FILE* s,FILE* c){
FILE * out = fopen("3.txt","w+");
char 1line[129];
char 1ine2[129];
int count=0;
while(fgets(line,128,c)){
int numline = atoi(strtok(line,":"));
int mode = atoi(strtok(NULL,":"));
while(numline-count-1){
fgets(line2,128,s);
fputs(line2,out);
count++;
}
if(mode==1){
fgets(line2,128,s);
strcat(line2,strtok(NULL,":"));
fputs(line2,out);
count++;

}
if(mode==0){
strcpy(line2,strtok (NULL,":"));
fputs(line2,out);
count++;
}
}

return out;
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int CheckRows(FILE * f){

int n=0;
int sum=0;
int i=1;
while(fread(&n,sizeof(int),1,f)){
sum+=n;
i++;
if(i==9){
if(sum!=45){
return 0;
¥
sum=0;
i=0;
}
¥

}
int checkColom(FILE * f,int col){
fseek(f,0,SEEK_SET);
int n=0;
int i=0;
int sum=0;
while(fread(&n,sizeof(int),1,f)){
i++;
if(i==col){
sum+=n;
}
if(i=9){
i=0;
}

if(sum==45)
return 1;
else
return 0;
}
int CheckSudoko(FILE * f){
int flag=1;
flag=CheckRows (f);
if(!flag) return ©;
for(int i=1;i<=9;i++){
flag=checkColom(f,1i);
if(!flag)
return 0;
}

return 1;

}

Read Files
Sw 1R 02 NULL) 22w 00190n 0°90nw 27812 0°%ap YW minw Twn n2apn readFromFiles moxpnoa
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int* readFile(FILE* f){

intxes

fseek(f,0,SEEK_END);
int * A = (int*)malloc(ftell(f)/sizeof(int));
rewind(f);
int * B = A;
while(!feof(f)){
fread(A,sizeof(int),1,f);
A++;
}

return B;

readFromFiles(FILE** F){
FILE** temp = F;
while(*temp++);
int count = temp-F;
int*** A = (int***)calloc(2,sizeof(int**));
A[@]=(int**)calloc(count,sizeof(int*));
A[1]=(int**)calloc(count,sizeof(int*));
temp=F;
int k=0;
while(*temp){
fseek(*temp,0,SEEK_END);
int count2 = ftell(*temp)/sizeof(int);
int* B=readFile(*temp);
A[@][k]=B;
A[1][k]=B+count2-1;
K++;
temp++;
}
A[1][k]=NULL;
A[@][k]=NULL;
return A;
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void transpose(int** A){

int ¥* i = A;

int ** max =1i;

while(*++i){
max = (**max<**i)? i:max;
}

int* r = *max+1;

while(r-*max<**max){
i=A;
do{
if(r-*max<**i)
printf("%3d",*(*i+ (r-*max)));
else
printf(" ");
twhile(*++i);
printf("\n");
r++;
}
int** duplicate(int** all){
int** temp = all;
while(*temp){

temp++;

}
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int ** Re = (int**)calloc((temp-all),sizeof(int*));

temp=all;
while(*temp){

Re[temp-all]=newA(all[temp-all],all[temp-all+1l]);
Re[temp-all+1]=Re[temp-all]+(all[temp-all+1l]-all[temp-all]);

temp+=2;
}

return Re;
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int checkRoom(int* first,int* last){
return *first-(last-first)-1;

}
void defrag(int** all){
int** temp=all;
int** temp2=all+2;
while(*(temp2)){
while(checkRoom(*temp, *(temp+1))>0){
if(*temp2==*(temp2+1) | | *temp==*temp2) temp2+=2;
if(!*temp2) break;
shift(temp, (temp+1), (temp2), (temp2+1));

¥
temp+=2;
}
¥
Mystery
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int main(){

int A[]={4,-5,14,5,2};
int B[4]={3,6,11};
int C[6]={5,1,-3,4};

int *All[] = {A,A+sizeof(A)/sizeof(A[0])-1, B,B+sizeof(B)/sizeof(B[0])-1, C,C+sizeof(C)/sizeof(C[0])-1,
NULL);

ptr = mystery(All);
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void*** mystery(void** B){
char*** A= (char***)calloc(2,sizeof(char**));
void ** temp=B;
while(*temp){
temp++;
}
A[@]=(char**)calloc((temp-B)/2,sizeof(char));
A[1]=(char**)calloc((temp-B)/2,sizeof(char));
temp=B;
while(*temp){
A[@][(temp-B)/2]=*(char**)temp;
A[1][(temp-B)/2]=*(char**)(temp+1);
temp+=2;
}

return (void***)A;
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#include <stdio.h>
#include <math.h>
#define MAXSIZE 50
typedef enum{FALSE,TRUE} boolean;
typedef enum{O ='*', D='d',L="1"} tile ;
typedef struct

//notice that the actual max size is 48 = 50 - 2 , because two rows and coloumns
are dedecated to being the frame of the board

{
tile box[MAXSIZE][MAXSIZE][MAXSIZE];
int layers;
int cur_1;
int r;//w
int c;//h
} Game;

void printBox(Game* A){
for(int k=0;k<A->layers;k++){
for(int i=0;i<=A->r+1;i++){
for(int j=0;j<=A->c+1;j++)
printf("%c",A->box[k][i][i]);
printf("\n");

}
printf("\n\n");
}

void initilizeBox(Game* A){
int i,j,k;
for(k=0;k<A->layers+1;k++)
for(j=0;j<A->r+1;j++){
for(int i=0;i<A->c+1;i++){
A->box[k][3][1]=D;

}
}
for(j=0;j<A->layers;j++){
for(i=0;i<=A->c+1;i++){
A->box[j][0][1]=0;
A->box[j][A->r+1][i]=0;
}
for(i=0;i<=A->r+1;i++){
A->box[j][1][@]=0;
A->box[j][i][A->c+1]=0;
}
}
}
int num_of_vilable(Game* A,int i,int j){
int sum=0;
if(A->box[A->cur_1][i+1][j+1]==L)
Sum++;
if(A->box[A->cur_1][i+1][j]==L)
sum++;
if(A->box[A->cur_1][i+1][]j-1]==L)
sum++;

if(A->box[A->cur_1][i-1][j+1]==L)
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sum++;
if(A->box[A->cur_1][i-1][j]==L)
sum++;
if(A->box[A->cur_1][i-1][j-1]==L)
sum++;
if(A->box[A->cur_1][i][j+1]==L)
sum++;
if(A->box[A->cur_1][i][j-1]==L)
sum++;
return sum;
}
void survival(Game* A,int i,int j){
if( (A->box[A->cur_1][i][]j]==L && ( num_of_vilable(A,i,j)==3
| |num_of_vilable(A,i,j)==2 )) || ( A->box[A->cur_1][i][j]==D && num_of vilable(A,i,j)==3
)
A->box[A->cur_1+1][i][j]=L ;
else
A->box[A->cur_1+1][i][j]=D ;
}
void initData(Game* A){
int i=1,j=1,k=0,temp=0;
while(scanf("%d",&temp) !=EOF ){
if(temp==0)
A->box[k][j]1[1]=D;

else

A->box[k][F]1[1i]=L;
i++;
if(i==A->c+1){

J++;

i=1;

if(j==A->r+1){

return;
}
}
}
int initSize(Game* A){
A->cur_1=0;
int k=0,n=0,1=0;
if(scanf("%d",&k)!=1){
return 1;
fprintf(stderr,"error");
}
if(scanf("%d",&n)!=1)
{
return 1;
fprintf(stderr,"error");
}
if(scanf("%d",&1)!=1)
{
return 1;
fprintf(stderr,"eror");
}
A->layers=k;
A->r=n;
A->c=1;
return 0;
}
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void generation(Game* A){
for(int i=1;i<=A->r;i++){
for(int j=1;j<=A->c ;j++)
survival(A,i,j);
}
A->cur_l++;
}
void GamePlay(Game* A){
while(A->cur_l+1<A->layers){
generation(A);
}

printBox(A);

int main(){
Game* p;
Game A={{0},0,0,0};
P=8A;
if(initSize(p)==1){
return 1;
}

initilizeBox(p);
initData(p);
GamePlay(p);

getchar();
return 0;
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#include <stdio.h>

#include <math.h>

#include <string.h>

unsigned int BinaryR(char *S){

}

unsigned int r=0;
for(int i=@;i<strlen(S);i++){
int n=S[i];
n=n&15;
int k=8;
int temp=0;
for(int j=0;j<4;j++){
if(n&k){
temp=1;
}

else

{

}
k=k>>1;
r=r<<1;
r+=temp;

temp=0;

¥
}

return r;

int moveBitToLeft(int a,int n){

}

unsigned int x = pow(2.0,31);
int temp=0;
for(int i=1;i<=n;i++){
if(x&a)
temp=1;
else
temp=0;
a=a<<1l;
a+=temp;
}

return a;

void printBit(int n){

}

int x=1;

char s[33]="";

int k=31;

for(int i=1;i<=8*sizeof(n);i++){
if(x&n){

s[k]="1";
}
else
{
s[k]="0";
}
x=x<<1;
k--3
}
puts(s);

unsigned getbits(unsigned x, int p, int

A
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return (x >> (p+1-n)) & ~(~@ << n ) ;
}
unsigned setBit(unsigned x, int p,int n,unsigned y){
unsigned temp = ~0>>32-(p+n);
temp<<=32-(p+n);
temp=~temp;
x&=temp;
y>>=n;
y<<=n;
return x | vy ;
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#include <stdio.h>
#include <string.h>
char* maxLengthString(const char*** A){
const char* max=**A;
const char*** C=A;

while(*C){
const char** pP=*C;
while(*P){
if(strlen(max)<strlen(*P))
max=*P;
P++;
}
C++;
}

return (char*)max;
¥
void sort(char*** A){
int i=0;int j=0;int k=0;int r=0;
while(A[r]!=NULL){
i=j=0;
while(A[i]!=NULL){
while(A[i][j]'=NULL){
if(strempi(A[1][31,A[r][k])>0){
char* String=A[1i][]];
ALL][31=Alr]lk];
Alr][k]=String;

)
J++;5
}
j=0;
i++;
}
k++;
if(A[r][k]==NULL){
k=0;
r++;
}
}
}

void printAllStrings( const char*** A){
const char*** C=A;
while(*C){
const char** p=*C;
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while(*P1=NULL){

puts(*P);
P++;
¥
C++;
¥
¥
int main ()
{

char* arrP1 [ ] = { "father", "mother", NULL};
char* arrP2 [ ] = { "sister", "brother", "grandfather", NULL };
char* arrP3 [ ] = { "grandmother", NULL};
char* arrP4 [ ] = { "uncle", "aunt", NULL };
char** arrPP [ ] = { arrP1, arrP2, arrP3, arrP4 , NULL};
printAllStrings((const char***) arrPP );
sort( arrPP );
printf("\n");
printAllStrings( (const char***)arrPP );
printf("\n%s\n", maxLengthString ((const char***) arrPP ));

return 0;
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#tinclude <stdio.h>

#tinclude <stdlib.h>

typedef struct HNode{
char chr;
struct HNode *left, *right;
} HNode;
typedef struct {
char chr;
int counter;
}Symbol;
int isLeaf(HNode* root){
if('root->left && !root->right)
return 1;
else return O;
}
Symbol createSymbol(char c,int n){
Symbol temp;
temp.chr=c;
temp.counter=n;
return temp;
}
Symbol* getSL(HNode* root){
if('root)
return NULL;
if(isLeaf(root)){
Symbol* temp = (Symbol*)malloc(sizeof(Symbol)*2);

temp[0]=createSymbol(root->chr,0);
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temp[1]=createSymbol('\0',-1);
return temp;

}

Symbol* L = getSL(root->left);

Symbol* R = getSL(root->right);

int count =0;

if(L){
Symbol* temp =L;
for(;temp->counter!=-1;temp++)

count++;

}

if(R){
Symbol* temp =R;
for(;temp->counter!=-1;temp++)

count++;

}

Symbol* m = (Symbol*)calloc(count+1,sizeof(Symbol));

int i=0;

if(L
Symbol* temp = L;
for(;temp->counter!=-1;temp++)

mli++]=createSymbol(temp->chr,temp->counter+1);

}
if(R){
Symbol* temp =R;
for(;temp->counter!=-1;temp-++)
m[i++]=createSymbol(temp->chr,temp->counter+1);
}

m[i]=createSymbol("\0',-1);
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free(L);
free(R);
return m;
}
HNode* add(HNode* root,char c){
if('root){
root = (HNode*)malloc(sizeof(HNode));
root->chr=c;
root->left=NULL;
root->right=NULL;
return root;
}
if(c>root->chr)
root->left=add(root->left,c);
else
root->right=add(root->right,c);
return root;
}
void destroy(HNode* root){
if('root) return;
if(isLeaf(root))
free(root);
destroy(root->left);
destroy(root->right);
}
int main()

{
HNode* root = NULL;
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root=add(root,'1");
root=add(root,'2');
root=add(root,'0');
root=add(root,'3");
Symbol* arr= getSL(root);
for(int i=0;arr[i].counter!=-1;i++)
printf("%c %d \n",arr[i].chr,arr[i].counter);
free(arr);
destroy(root);

return O;
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#include <stdio.h>
#include <stdlib.h>
void fill_two(int* start,int* end){
for(int* i=end;i-start<*(start-1)-1;i++)
*i=*end;
}
fill(int** All){
int** i=All;
while(*i){
fill_two(*i,*(i+1));

i=i+2;

int main(){
int A[]={5,-5,14,5,2};
int B[4]={4,6,11};
int C[6]={6,1,-3,4};
int D[6]=1{6,2,7,1,8,2};
int E[3]={3,15};

int F[6]={6,4,-2};

int *All[]={A+1,A+4,B+1,B+2,C+1,C+3,D+1,D+5,E+1,E+1,F+1,F+2,NULLY;

fill(All);
// fill_two(B+1,B+2);

}
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#include <stdio.h>

#include <stdlib.h>

#include <string.h>

int binaryFilesCmpBySize(void* f1,void* f2){
char c;
FILE* P1 = *(FILE**)f1;
FILE* P2 = *(FILE**)f2;
rewind(P1);
rewind(P2);
int countl = @;int count2=0;
while(!feof(P1))

{
fread(&c,sizeof(char),1,P1);
countl++;
¥
rewind(P1);
while(!feof(P2))
{
fread(&c,1,1,P2);
count2++;
rewind(P2);

return countl-count2;

}
int filesCmpBySize(void* f1,void* f2){
FILE* P1 = *(FILE**)f1;
FILE* P2 = *(FILE**)f2;
rewind(P1);
rewind(P2);
int countl = @;int count2=0;
for(;getc(P1)!=EOF;countl++);
rewind(P1);
for(;getc(P2)!=EOF;count2++);
rewind(P2);
return countl-count2;
}
int intCmp(void* a,void* b){
return (*(int*)a-*(int*)b);
}
int genericStrCmp( void* P1, void* P2){
return strcmpi((char*)P1, (char*)P2);
}
int genericStrPointerCmp( void* P1, void* P2){
return strcmpi(*(char**)P1,*(char**)pP2);
}
void** gmax(void* A,void* Last,int typeSize, int (*cp)(void*, void*)){
int max=0;
int count=1;
for(int i=1;(char*)A+typeSize*i<=Last;i++){
if(cp((char*)A+max*typeSize, (char*)A+typeSize*i)<0){
max = i ;
count=1;

else if(cp((char*)A+max*typeSize, (char*)A+typeSize*i)==0)
count++;
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}

char **mat = (char **)malloc((count+l) * sizeof(char*));
int j=0;
for(int i=0; (char*)A+typeSize*i<=Last;i++){
if(cp((char*)A+max*typeSize, (char*)A+typeSize*i)==0){
mat[j]=(char*)malloc(sizeof(char*));
mat[j++]=(char*)A+typeSize*i;

}
mat[j]=NULL;
}
return (void**)mat;
}
int main()
{

int al] = {2,7,5,1,7,4,7,8};

int** A = (int**)gmax(a,a+7,sizeof(int),intCmp);

printf("%d ",*A[0]);

char b[][10] = {"xyz","abc","aaaa"};

char** B= (char**)gmax(b,b+2,sizeof(b[@]),genericStrCmp);
printf("%s ",B[0]);

char *c[] = {"xyz","abc","aaaa","xyz"};

char*** C= (char***)gmax(c,c+3,sizeof(c[0]),genericStrPointerCmp);
printf("%s ",*C[0]);

FILE  *f1 , *f2 , *f3;
f1 =fopen("1.txt","r");
f2=fopen("2.txt","r");
f3=fopen("3.txt","r");
FILE *d[] = {f1, f2, f3};
//  printf("%d\n",filesCmpBySize(f1,f2));
FILE *** D = (FILE***)gmax(d,d+2,sizeof(FILE*),binaryFilesCmpBySize);
if(**D==F1)

printf("1.txt");
else if(**D==f2)

printf("2.txt");
else if(**D==f2)

printf("3.txt");
else

printf("wierd");

int i=0;
while(A[i]!=NULL){

free(A[++i]);
}

free(A);

i=0;

while(C[i])
free(C[++i]);

free(C);

i=0;

while(B[i])
free(B[++i]);

free(B);

i=0;

while(D[i])
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free(D[++i]);
free(D);
return 0;

Complicated declaratrion
int * (* (*p) (int) ) [10];

p * (int) * [10] int*
02w 9 0o90axn 5w 10 Sw 9712 TIwn? 0302380 770N 02w 1901 22pnw PPN DY viann P

void a(int (*[])(void (*) ()));

declare a as function (array of pointer to function (pointer to function returning void) returning int)

returning void

int *(*a[5])(void (*)());
a[5] * (void*) int *
.int% yoaxn mm void S ooyeaxn b wan H1a e a
int* a( int *[]);
INt % voaxn 7vmm int 5 veaxn 5w 7vn Sapnw Xpo a

int *(*a[5])(void (*)());

AntH yaxn 777my void 77ommaw R Yaxn NYapRw IPDY DOYaNA YW whan D7xa Twn a

void (* (*p[10]) (int)) ();
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void n'TNNl int 72w NXR197 Yy axn NNTNnt int NI7apny Nirxpao 2y owavn 7w 10 Y122 wn p
void a(int (*[])(void (*) ()));

(0175 N'TANI DI7D N7APNY) DYRAID7 VAN N7 W NY197 DAY 7w N 7apme nio a
.void Nn2'TNn a ,int n'TNNI

int (* a())[3][10];
int 7w 10 v 3 7IT22 wn?7 nyaxn NITNAY N'X2119 a
void a(int (*[])(void (*)()));

D'TNNAI D17 NYTNN K7W X219 2V y'avn NIPAznY NIFYRIID 7 D'YRAXN 7Y yn N7apny Ao a
void 'TNn a int
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