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String Manipulation

Long Subtraction & Long Addition

#include<iostream.h>

#include<conio.h>

#include<string.h>

char no1[500],no2[500],ans[500],sign=NULL;

void complement(char temp[500])

{


int len=strlen(temp),i,add;


for(i=0;i<len;i++)


{



add=temp[i]-48;



add=9-add;



temp[i]=add+48;


}

}

void removezero(char an[500])

{


char temp[500];


int len=strlen(an),flag=0,c=0;


for(int i=0;i<len;i++)


{



if(an[i]!='0') flag=1;



if(flag) temp[c++]=an[i];


}


temp[c]=NULL;


strcpy(an,temp);

}

//  Addition code starts here

void addition()

{


char temp[50];


int len,len1,len2,i,carry=0,add;


len1=strlen(no1);


len2=strlen(no2);


if(len1>len2)


{



for(i=0;i<len1-len2;i++)




temp[i]='0';



temp[i]=NULL;



strcat(temp,no2);



strcpy(no2,temp);


}


if(len2>len1)


{



for(i=0;i<len2-len1;i++)




temp[i]='0';



temp[i]=NULL;



strcat(temp,no1);



strcpy(no1,temp);


}


len=strlen(no1);


strrev(no1);


strrev(no2);


for(i=0;i<len;i++)


{



add=no1[i]+no2[i]+carry-96;



ans[i]=add%10+48;



carry=add/10;


}


if(carry)


{



ans[i]=carry+48;



ans[i+1]=NULL;


}


else


{



ans[i]=NULL;


}


strrev(ans);

}

// Addition code ends here

void main()

{


clrscr();


cin >> no1 >> no2;


char temp[500];


removezero(no1);removezero(no2);


if(strcmp(no1,no2)<0)


{



strcpy(temp,no1);



strcpy(no1,no2);



strcpy(no2,temp);



sign='-';


}


complement(no1);


addition();


complement(ans);


removezero(ans);


cout << sign << ans;


if(ans[0]==NULL) cout << '0';

}

Long Factorial

#include <iostream.h>

#include <stdlib.h>

#include <string.h>

char ans[2000],no1[1999],no2[1999];

void addition() // addition code
{

    char temp[1999];

    int len,len1,len2,i,carry=0,add;

    len1=strlen(no1);

    len2=strlen(no2);

    if(len1>len2)

    {

        for(i=0;i<len1-len2;i++)

            temp[i]='0';

        temp[i]=NULL;

        strcat(temp,no2);

        strcpy(no2,temp);

    }

    if(len2>len1)

    {

        for(i=0;i<len2-len1;i++)

            temp[i]='0';

        temp[i]=NULL;

        strcat(temp,no1);

        strcpy(no1,temp);

    }

    len=strlen(no1);

    strrev(no1);

    strrev(no2);

    for(i=0;i<len;i++)

    {

        add=no1[i]+no2[i]+carry-96;

        ans[i]=add%10+48;

        carry=add/10;

    }

    if(carry)

    {

        ans[i]=carry+48;

        ans[i+1]=NULL;

    }

    else

    {

        ans[i]=NULL;

    }

    strrev(ans);

    strrev(no1);

    strrev(no2);

}

int main()

{

    int fact,i,j;

    cin >> fact;

    itoa(1,ans,10);

    for(i=1;i<fact;i++)

    {

        strcpy(no1,ans);

        for(j=0;j<i;j++)

        {

            strcpy(no2,ans);

            addition();

        }

    }

    cout << ans;

    return 0;

}

Number Inflation

Integer Inflation

//  Integer number increaser

#include <iostream.h>

#include <stdio.h>

#include <string.h>

#include <stdlib.h>

void main()

{  

  int i,j,k,sp=0;;

  char buffer[400],b[400],b1[400];

  gets(buffer);

  while(1)

    {

      // %n returns the no. of characters read till now

      k=0;

      i=sscanf(buffer+sp,"%[0-9]%n",b,&k);

      sp+=k;

      k=0;

      j=sscanf(buffer+sp,"%[^0-9]%n",b1,&k);

      sp+=k;

      if(i>0) // if a number was read, process and output


{


       float f=atof(b);


       f=f+f*0.1;


       sprintf(b,"%.2f",f);


       cout << b;


 }

      if(j>0)  // if a non-number was read


 cout << b1;

       if(sp==strlen(buffer))


 break;

    }

}

Floating Point Inflation

// Floating point number increaser

#include <iostream.h>

#include <stdio.h>

#include <string.h>

#include <stdlib.h>

void main()

{  

  int i,j,k,sp=0;;

  char buffer[400],b[400],b1[400];

  gets(buffer);

  while(1)

    {

      // %n returns the no. of characters read till now

      k=0;

      i=sscanf(buffer+sp,"%[.0-9]%n",b,&k);

      sp+=k;

      k=0;

      j=sscanf(buffer+sp,"%[^.0-9]%n",b1,&k);

      sp+=k;

      if(i>0) // if a number was read, process and output


 {


   if(strlen(b)>1 || b[0]!='.')


     {


       float f=atof(b);


       f=f+f*0.1;


       sprintf(b,"%.2f",f);


       cout << b;


     }


   if(b[strlen(b)-1]=='.')


     cout << ".";


 }

      if(j>0)  // if a non-number was read


 cout << b1;

       if(sp==strlen(buffer))


 break;

    }

}

Tokenization

// NO = Max. no. of words, MAX = Max. length of original string

// Input: orig = char array which is string which has to be tokenized

//        tok = char array which is string which contains characters on  

//        which 'orig' has to be tokenized

// Return value: No. of words (int)

// Stores words int the array 'words'

// include files needed : <string.h> & <stdio.h>

const int NO=100;

const int MAX=1000;

char words[NO][50];

int token(char* orig, char* tok)

{

    char *p,str[MAX];

    int c=0;

    strcpy(str,orig);

    p=strtok(str,tok);

    if(p) sprintf(words[c++],"%s",p);

    while(p=strtok(NULL,tok))

        sprintf(words[c++],"%s",p);

    return c;

}

Parsing

Normal Arithmetic Expression (Integer)

#include <iostream.h>

#include <stdlib.h>

#include <stdio.h>

#include <string.h>

#include <math.h>

int eval(char* buffer)

{

    int i=0,x=0,y=0,z=0;

    char ch=buffer[i++];

    bool mflag=false,dflag=false,aflag=false,sflag=false;

    while(1)

    {

        //___read numbers

        if(ch>='0' && ch<='9')

        {

           char b[80];

           int n=0;

           sscanf(buffer+i-1,"%[0-9]%n",b,&n);

           x=atoi(b);

           i+=n-1;

        }

        if(ch=='(')

        {

             int br=1;

            int j=i;

            while(1)

            {

                ch=buffer[i++];

                if(ch=='(') br++;

                if(ch==')') {br--;if(br==0) break;}

            }

            char b[80];

            strncpy(b,buffer+j,i-j-1);

            b[i-j-1]='\0';

            x=eval(b);

        }

        if(mflag)

        {x=y*x;mflag=false;}

        if(dflag)

        {x=int(double(y)/x+0.5);dflag=false;}

        if(ch=='*')

        {

              y=x;x=0;

              mflag=true;

        }

        if(ch=='/')

        {

            y=x;x=0;

            dflag=true;

        }

        if(ch=='+' || ch=='-' || ch=='\0')

        {

            if(aflag) {x=z+x;aflag=false;}

            if(sflag) {x=z-x;sflag=false;}

            if(ch=='\0') break;

            if(ch=='+')

            {

                z=x;

                aflag=true;

            }

            if(ch=='-')

            {

                z=x;

                sflag=true;

            }

        }

         ch=buffer[i++];

    }

    return x;

}

int main()

{

    char buffer[80];

    gets(buffer);

    cout << endl << eval(buffer);

    return 0;

}

Fully Parenthesized Parsing

#include <iostream.h>

#include <stdlib.h>

#include <stdio.h>

#include <string.h>

char buffer[100];

int eval()

{

    int nstack[100],c=0,ans,ns=0,os=0,advance,n1,n2;

    char ostack[100],no[10],op,ch;

    ch=buffer[c++];

    while(ch)

    {

        if(ch>='0' && ch<='9')

        {

            advance=0;

            sscanf(buffer+c-1,"%[0-9]%n",no,&advance);

            nstack[ns++]=atoi(no);

            c+=advance-1;

        }

        if(ch=='+' || ch=='-' || ch=='*' || ch=='/')

            ostack[os++]=ch;

        if(ch==')')

        {

            op=ostack[--os];

            n1=nstack[--ns];

            n2=nstack[--ns];

            cout << n2 << " " << op << " " << n1 << endl;

            if(op=='+')

                nstack[ns++]=n1+n2;

            if(op=='-')

                nstack[ns++]=n2-n1;

            if(op=='*')

                nstack[ns++]=n1*n2;

            if(op=='/')

                nstack[ns++]=n2/n1;

        }

        ch=buffer[c++];

    }

    return nstack[--ns];

}

int main()

{

    cin >> buffer;

    if(buffer[0]!='(') sprintf(buffer,"(%s)",strdup(buffer));

    cout << endl << eval();

    return 0;

}

Linear Equation

#include <iostream.h>

#include <stdlib.h>

#include <stdio.h>

#include <string.h>

#include <math.h>

void  eval(char* buffer,int& x,int& nonx)

{

    int i=0,y=0,z=0;

    char ch=buffer[i++];

    bool mflag=false,dflag=false,aflag=false,sflag=false;

    while(1)

    {

        //___read numbers

        if(ch>='0' && ch<='9')

        {

           char b[80];

           int n=0;

           sscanf(buffer+i-1,"%[0-9]%n",b,&n);

           x=atoi(b);

           i+=n-1;

        }

         //____eval a parenthized expression

        if(ch=='(')

        {

            int br=1;

            int j=i;

            while(1)

            {

                ch=buffer[i++];

                if(ch=='(') br++;

                if(ch==')') {br--;if(br==0) break;}

            }

            char b[80];

            strncpy(b,buffer+j,i-j-1);

            b[i-j-1]='\0';

            int dummy;

            eval(b,x,dummy);

        }

        if(ch=='x')

        {

            if(!mflag) x=1;

            if(sflag) x=-x;

            nonx+=x;

            mflag=false;

            aflag=sflag=false;

            x=0;

        }

        if(mflag)

        {x=y*x;mflag=false;y=0;}

        if(ch=='*')

        {

              y=x;

              mflag=true;

        }

        if(ch=='+' || ch=='-' || ch=='\0')

        {

            if(aflag) {x=z+x;aflag=false;}

            if(sflag) {x=z-x;sflag=false;}

            if(ch=='\0') break;

            if(ch=='+')

            {

                z=x;

                aflag=true;

            }

            if(ch=='-')

            {

                z=x;

                sflag=true;

            }

        }

         ch=buffer[i++];

    }

}

int main()

{

    char left[80],right[80];

    int x1=0,x2=0,nonx1=0,nonx2=0;

    scanf("%[^=]=%s",left,right);

    eval(left,x1,nonx1);

    cout << endl << "x1 : " << x1 << " nonx1 : " << nonx1;

    eval(right,x2,nonx2);

    cout << endl << "x2 : " << x2 << " nonx2 : " << nonx2;

    if(nonx1==nonx2)

    {

        if(x1==x2)

        {

            cout << "\nInfinite solutions...";

        }

        else

        {

            cout << "\nNo solution.";

        }

    }

    else

    {

        printf("\nx = %0.6f",double(x2-x1)/(nonx1-nonx2));

    }

    return 0;

}

Text Justification

Include Files, and global variables

#include <iostream.h>

#include <stdlib.h>

#include <string.h>

#include <stdio.h>

char output[50][90],words[5000][50];

char sent[30000],line[81];

int count;

Functions required by main()

inline void empty()

{ int i;for(i=0;i<50;i++) output[i][0]=0; }

int token(char* orig, char* tok)

{

    char *p,str[30000];

    int c=0;

    strcpy(str,orig);

    p=strtok(str,tok);

    if(p) sprintf(words[c++],"%s",p);

    while(p=strtok(NULL,tok))

        sprintf(words[c++],"%s",p);

    return c;

}

Functions required by all 4 justification funtions

int makeline(int i,int max)

{

    line[0]=0;

    int l=0,c=0;

    while(1)

    {

        if(i==count) break;

        l+=strlen(words[i])+1;

        if(l>max) break;

        c++;

        sprintf(line,"%s%s%c",strdup(line),words[i++],' ');

    }

    return c;

}

int nooflines(int width,int c)

{

    int i=0,total=-1,l=0;

    while(1)

    {

        if(i==count) break;

        total+=strlen(words[i])+1;

        if(total>=width) {total=strlen(words[i]);l++;}

        i++;

    }

    return l/c+1;

}

char* spc(int n)

{

    char *sp=new char[50];

    int i=0;

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

        sp[i]=' ';

    sp[i]=0;

    return sp;

}

Left Justification

void ljustify(int width,int columns,int spaces)

{

    spaces--;

    int wcount=0,wc,nl,i,cl=0;

    wc=(width-((columns-1)*spaces))/columns;

    nl=nooflines(wc,columns);

    for(i=0;i<columns;i++)

    {

        cl=0;

        while(1)

        {

            wcount+=makeline(wcount,wc);

            sprintf(output[cl],"%s%s%s",strdup(output[cl]),line,spc(wc+spaces-strlen(line)));

            cl++;

            if(wcount>=count) break;

            if(cl>=nl) break;

        }

    }

    for(i=0;i<nl;i++)

    {

        output[i][width-1]=0;

        cout << "\n" << output[i];

    }

}

Right Justification

void rjustify(int width,int columns,int spaces)

{

    spaces--;

    int wcount=0,wc,nl,i,cl=0;

    wc=(width-((columns-1)*spaces))/columns;

    nl=nooflines(wc,columns);

    for(i=0;i<columns;i++)

    {

        cl=0;

        while(1)

        {

            wcount+=makeline(wcount,wc);

            sprintf(output[cl],"%s%s%s%s",strdup(output[cl]),spc(wc-strlen(line)),line,spc(spaces));

            cl++;

            if(wcount>=count) break;

            if(cl>=nl) break;

        }

    }

    for(i=0;i<nl;i++)

    {

        output[i][width-1]=0;

        cout << "\n" << output[i];

    }

}

Center Justification

void cjustify(int width,int columns,int spaces)

{

    spaces--;

    int wcount=0,wc,nl,i,cl=0,sp;

    wc=(width-((columns-1)*spaces))/columns;

    nl=nooflines(wc,columns);

    for(i=0;i<columns;i++)

    {

        cl=0;

        while(1)

        {

            wcount+=makeline(wcount,wc);

            sp=wc-strlen(line);

            sprintf(output[cl],"%s%s%s%s",strdup(output[cl]),spc((sp+1)/2),line,spc(sp/2+spaces));

            cl++;

            if(wcount>=count) break;

            if(cl>=nl) break;

        }

    }

    for(i=0;i<nl;i++)

    {

        output[i][width-1]=0;

        cout << "\n" << output[i];

    }

}

Function required by justification

void addspace(int n)

{

    char temp[100];

    int i,j,sp=0;

    for(i=0;i<strlen(line)-1;i++)

    {

        if(line[i]==' ' && line[i+1]!=' ') sp++;

        if(sp==n) break;

    }

    strncpy(temp,line,i+1);

    for(j=i;j<strlen(line);j++)

        temp[j+1]=line[j];

    temp[j+1]=0;

    strcpy(line,temp);

}

Justification

void justify(int width,int columns,int spaces)

{

    spaces--;

    int wcount=0,wc,nl,i,j,cl=0,sp,no_sp,c=0,addcount=0;

    wc=(width-((columns-1)*spaces))/columns;

    nl=nooflines(wc,columns);

    for(i=0;i<columns;i++)

    {

        cl=0;

        while(1)

        {

            wcount+=makeline(wcount,wc);

            if(!(cl==nl-1 && i==columns-1))

            {

                sp=wc-strlen(line);

                no_sp=addcount=c=0;

                for(j=0;j<strlen(line);j++)

                    if(line[j]==' ') no_sp++;

                no_sp--;

                while(no_sp && sp)

                {

                    if(addcount%no_sp==0 && addcount!=0) {c=0;}

                    if(sp==addcount) break;

                    addspace(c+1);addcount++;

                    if(addcount%no_sp==0) {c=0;}

                    if(sp==addcount) break;

                    addspace(no_sp-c);addcount++;

                    c++;

                }

                if(sp && !no_sp)

                    sprintf(line,"%s%s",strdup(line),spc(sp));

            }

            sprintf(output[cl],"%s%s%s",strdup(output[cl]),line,spc(spaces));

            cl++;

            if(wcount>=count) break;

            if(cl>=nl) break;

        }

    }

    for(i=0;i<nl;i++)

    {

        output[i][width-1]=0;

        cout << "\n" << output[i];

    }

}

Sample Call

int main()

{

    int width,columns,spaces;

    cin.get(sent,30000);

    cin >> width;

    cin >> columns;

    cin >> spaces;

    count=token(sent," ");

    ljustify(width,columns,spaces);  // left justification

    empty(); cout << "\n";

    rjustify(width,columns,spaces);  // right justification

    empty(); cout << "\n";  

    cjustify(width,columns,spaces);  // center justification

    empty(); cout << "\n";

    justify(width,columns,spaces);   // Width-wide justification

    return 0;

}

Visual Matching

Brief: This program matches (or finds) a small string in a big string. Visual matching implies that some characters in those strings can also be identified as similar looking characters (taken as input). e.g. ‘I’ can also match ‘1’, ‘i’…etc. This program will mark substrings in the original string with ‘#’.

#include <iostream.h>

#include <stdlib.h>

#include <string.h>

#include <stdio.h>

char names[100][100];

char visual[100][100];

char sent[1000];

char marked[1000];

int namesc,visualc,sentc;

bool equal(char actual, char vis)

{


int i,j,k;


if(actual==vis) return true;


int flag=0;


for(i=0;i<visualc;i++)


{



for(j=0;j<strlen(visual[i]);j++)



if(visual[i][j]==actual)



{




for(k=0;k<strlen(visual[i]);k++)




if(visual[i][k]==vis) flag=1;




if(flag) return true; else return false;



}


}


return false;

}

void mark()

{


int i,j,k;


int len=strlen(sent);


int flag=0;


strcpy(marked,sent);


for(i=0;i<namesc;i++)


{



int lword=strlen(names[i]);



for(j=0;j<len-lword+1;j++)



{




flag=0;




for(k=0;k<lword;k++)




if(equal(names[i][k],sent[j+k])==false) flag=1;




if(!flag)




{





for(k=0;k<lword;k++)





marked[j+k]='#';




}



}


}

}

int main()

{


int i,j;


while(1)


{



gets(names[namesc]); // substrings to match



if(strcmp(names[namesc++],"")==0) break;


}


namesc--;


for(i=0;i<100;i++)


for(j=0;j<10;j++)


visual[i][j]=0;


while(1)


{



gets(visual[visualc]); // visually matchng instructions



if(strcmp(visual[visualc++],"")==0) break;


}


visualc--;


while(1)


{



gets(sent); // strings which contain the substrings



if(strcmp(sent,"end")==0) break;



mark();



cout << "\n" << marked;


}


return 0;

}

Wild Cards

//          Wildcard Matching

// Requirements: 1) char array 'word' which is the word to match

//               2) char array 'pat' which is wildcard pattern

//               3) integer 'wlen' which is length of word

//               4) integer 'plen' which is length of wildcard

//               (all as global variables)

// Call: var = match(0,0);

// Return value (boolean) = 'true' if match, 'false' if not

char word[80],pat[80];

int wlen,plen;

bool match(int posword, int pospat)

{

    int i;

    if(pospat==plen && posword==wlen) return true;

    if(pospat==plen) return false;

    if(pat[pospat]=='*')

    {

        for(i=posword;;i++)

            if(match(i,pospat+1)) return true;

            else if (i>=wlen) return false;

    }

    if(pat[pospat]=='?')

    {

        i=posword+1;

        if(match(i,pospat+1)) return true;

        else if (i>=wlen) return false;

    }

    if(pat[pospat]==word[posword]) return match(posword+1,pospat+1);

    return false;

}

Numbers to Words

#include<iostream.h>

#include<conio.h>

#include<string.h>

#include<stdlib.h>

char units[10][6]={"\0","One","Two","Three","Four","Five","Six","Seven","Eight","Nine"};

char tens[8][8]={"Twenty","Thirty","Fourty","Fifty","Sixty","Seventy","Eighty","Ninety"};

char s10to19[10][10]={"Ten","Eleven","Twelve","Thirteen","Fourteen","Fifteen","Sixteen","Seventeen","Eighteen","Nineteen"};

char no[11];

void ten(int m,int n)

{


if(m==1)


{



cout << s10to19[n];


}


else


{



cout << tens[m-2] << " ";



cout << units[n];


}

}

void main()

{


clrscr();


long n;


cin >> n;


int i,j;


ltoa(n,no,10);


strrev(no);


int len=strlen(no);


if(len==1) cout << units[no[0]-48];


i=len-1;


while(i>0)


{



if(no[i]-48==0) continue;



if(i==8 || i==5 || i==2) cout << units[no[i]-48] << " Hundred ";



if(i==9) cout << units[no[i]-48] << " Billion ";



if(i==7) { ten(no[i]-48,no[i-1]-48); cout << " Million ";i--;}



if(i==4) { ten(no[i]-48,no[i-1]-48); cout << " Thousand ";i--;}



if(i==1) { ten(no[i]-48,no[i-1]-48); i--;}



i--;


}


if(no[0]!='0') cout << " ";


cout << "only";

}

All possible substrings of a string

// Takes as parameters 1) The original string, 2) the min. length

// of the substring, and 3) the maximum length of the substring

// returns the number of substring. Stores all substrings in a global

// array 'words'

// NOTE : Doesn't take length on its own, so max parameter should

// always be properly defined when this function is called

char words[100][50];

int substrings(char sent[], int min, int max)

{

    char temp[100];

    int c,count=0,i,k,m;


for(i=min;i<=max;i++)


{



for(k=0;k<=max-i;k++)



{




c=0;




for(m=k;m<k+i;m++)





temp[c++]=sent[m];




temp[c]=0;

         

strcpy(words[count++],temp);



}


}

    return count;

}

Accessory Functions

Palindrome checking

int palindrome(char w[])

{

    char temp[100]; // change value as required

    strcpy(temp,w);

    return !strcmp(strrev(temp),w);

}

No. of occurrences of one string in another

// takes as parameters the string 'str' in which string 's'

// has to be searched.

// returns the number of occurences of 's' in 'str'

// returns 0 is 's' is not found in 'str'

int occur(char str[], char s[])

{

    char *p;

    int count=0;

    p=strstr(str,s);

    if(p==NULL) return 0; else {count++; p++; }

    while((p=strstr(p,s)))

    { count++; p++; }

    return count;

}

Array Manipulation

2D Array Transformation

Rotation of array & vertical reflection

#include <iostream.h>

#include <stdlib.h>

char sq1[10][11],sq2[10][11],temp[10][10];

int size;

bool compare()

{

    int i,j;

    for(i=0;i<size;i++)

        for(j=0;j<size;j++)

            if(sq1[i][j]!=sq2[i][j]) return false;

    return true;

}

int main()

{

    int i,j,k;

    cin >> size;

    for(i=0;i<size;i++)

        cin >> sq1[i];

    for(i=0;i<size;i++)

        cin >> sq2[i];

    if(compare()) {cout << "\nNo change"; exit(0);}

    int angle=0;

    for(i=0;i<4;i++)

    {

        angle=(angle+90)%360;

        for(j=0;j<size;j++)

            for(k=0;k<size;k++)

                temp[k][j]=sq1[size-j-1][k];

        for(j=0;j<size;j++)

            for(k=0;k<size;k++)

                sq1[j][k]=temp[j][k];

        if(compare()) {cout << "\nRotated " << angle << " degrees";exit(0);}

    }

    for(i=0;i<size;i++)

        for(j=0;j<size;j++)

            sq1[i][j]=temp[size-i-1][j];

    if(compare()) {cout << "\nVertically Reflected";exit(0);}

    for(i=0;i<3;i++)

    {

        angle=(angle+90)%360;

        for(j=0;j<size;j++)

            for(k=0;k<size;k++)

                temp[k][j]=sq1[size-j-1][k];

        for(j=0;j<size;j++)

            for(k=0;k<size;k++)

                sq1[j][k]=temp[j][k];

        if(compare()) {cout << "\nReflected and Rotated " << angle << " degrees";exit(0);}

    }

    cout << "\nInvalid Transformation";

    return 0;

}

Number Spiral

#include<iostream.h>

#include<conio.h>

#include<iomanip.h>

#include<stdlib.h>

int num[10][10],maximum=10,max,min;

void print();

void main()

{


clrscr();


int no,i,j,x=4,y=5,dir=0;


cout << "Enter the max & min :";


cin >> min >> max;


int c=max+2,times=2,n=2;


num[5][4]=max,num[5][5]=max+1;


while(1)


{



n++;



for(i=0;i<times;i++)



{




num[x][y]=c++;




if(c>min) { print(); exit(0); }




dir=dir%4;




if(dir==0)  y--;




if(dir==1)  x++;




if(dir==2)  y++;




if(dir==3)  x--;



}



dir++;



if(n % 2 ==0) times++;


}


print();

}

void print()

{


int i,j;


clrscr();


cout << "\n\n\n\n\n\n";


for(i=0;i<maximum;i++)


{



cout << "     ";



for(j=0;j<maximum;j++)



{




if(num[i][j])





cout << setw(3) << num[i][j];




else cout << "   ";



}



cout << "\n";


}

}

Latin Square construction

#include<iostream.h>

void main()

{


int lsquare[20][20];


int i,j,size;


cin >> size;


for(i=0;i<size;i++)



lsquare[0][i]=i+1;


for(i=1;i<size;i++)



for(j=0;j<size;j++)



{




lsquare[i][j]=(lsquare[i-1][j]+1)%size;




if(lsquare[i][j]==0) lsquare[i][j]=size;



}


for(i=0;i<size;i++)


{



for(j=0;j<size;j++)




cout << lsquare[i][j] << " ";



cout << "\n";


}

}

Regions of a Square Array

#include<iostream.h>

#include<conio.h>

#include<string.h>

char instr[100];

int matrix[20][20];

int size;

void fill()

{


int i,k,m,len,p;


char ch;


len=strlen(instr);


for(i=0;i<size;i++)



for(k=0;k<size;k++)




matrix[i][k]=1;


i=0;


while(i<len)


{



ch=instr[i];



if(ch=='A')



{




for(k=0;k<size;k++)





for(m=0;m<k;m++)






matrix[k][m]=1-matrix[k][m];



}



if(ch=='B')



{




for(k=0;k<size;k++)





for(m=size-1;m>size-1-k;m--)






matrix[k][m]=1-matrix[k][m];



}



if(ch=='H')



{




i++;




p=instr[i]-48;




for(k=0;k<p;k++)





for(m=0;m<size;m++)






matrix[k][m]=1-matrix[k][m];



}



if(ch=='V')



{




i++;




p=instr[i]-48;




for(k=0;k<size;k++)





for(m=0;m<p;m++)






matrix[k][m]=1-matrix[k][m];



}



i++;


}

}

void main()

{


clrscr();


cin >> size >> instr;


fill();


for(int i=0;i<size;i++)


{



for(int k=0;k<size;k++)




cout << matrix[i][k] << " ";



cout << "\n";


}

}

Chess – Knight trip

#include <iostream.h>

#include <stdlib.h>

#include <math.h>

int knight[35][35];

int i,j,k,l,n;

inline bool range(int x,int y)

{


return (x>=0 && x<n) && (y>=0 && y<n);

}

void steps()

{


int count=0;


int ch=0;


while(1)


{



ch=0;



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



{




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




{





if(knight[i][j]==count)





{






for(k=-2;k<=2;k++)






for(l=-2;l<=2;l++)






{







if((k==0 || l==0) || abs(k)==abs(l)) continue;







if(range(i+k,j+l) && knight[i+k][j+l]==-1)








{ knight[i+k][j+l]=count+1;ch++; }






}





}




}



}



if(ch==0) break;



count++;


}

}

int main()

{


int x,y;


cin >> n;


cin >> x >> y;


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


{



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



{




knight[i][j]=-1;



}


}


knight[n-y][x-1]=0;


steps();


cout << "Minimum number of moves from ";


cout << "(" << x << "," << y << ")";


cout << " on a " << n << " by " << n << " board:";


cout << "\n";


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


{



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



{




cout << knight[i][j] << " ";



}



cout << endl;


}


system("PAUSE");


return 0;

}

Hill Removal

Removes any continuous subsequences in an array.

#include<iostream.h>

#include<conio.h>

int seq[20],no;

void arrange();

int check();

void main()

{


clrscr();


cout << "Enter the length of the sequence :";


cin >> no;


cout << "Enter sequence :";


for(int x=0;x<no;x++)


cin >> seq[x];


arrange();


cout << "Sequence is :";


for(x=0;x<no;x++)


cout << seq[x] << " ";

}

void arrange()

{


int flag=0,t;


while(check())


{



for(int x=0;x<no-2;x++)



{




if((seq[x]<seq[x+1] && seq[x+1] < seq[x+2]) || (seq[x] > seq[x+1] && seq[x+1] > seq[x+2]))




{





t=seq[x+1];





seq[x+1]=seq[x+2];





seq[x+2]=t;




}




if (!check()) return;



}


}

}

int check()

{


for(int x=0;x<no-2;x++)


{



if((seq[x]<seq[x+1] && seq[x+1] < seq[x+2]) || (seq[x] > seq[x+1] && seq[x+1] > seq[x+2]))



{




return(1);



}


}


return(0);

}

Numerical

Mean, Median & Mode

// takes integer elements and computes their mean,

// median and mode

#include <iostream.h>

#include <stdlib.h>

int main()

{

    int no, elements[100],mode,freq[100][2],sum=0,i,j,temp,count=0;

    double mean, median;

    cin >> no;

    for(i=0;i<no;i++)

        cin >> elements[i];

    for(i=0;i<no-1;i++)

        for(j=i+1;j<no;j++)

            if(elements[i]>elements[j])

            {

                temp=elements[i];

                elements[i]=elements[j];

                elements[j]=temp;

            }

    for(i=0;i<no;i++)

    {

        sum+=elements[i];

        for(j=0;j<count;j++)

            if(freq[j][0]==elements[i]) {freq[j][1]++; break; }

        if(j==count)

        {

            freq[count][0]=elements[i];

            freq[count++][1]=1;

        }

    }

    mean=sum/double(no);

    if(no%2==0) median=(elements[no/2-1]+elements[no/2])/2.0;

    else median=elements[no/2];

    mode=0;

    for(i=1;i<count;i++)

        if(freq[i][1]>freq[mode][1]) mode=i;

    mode=freq[mode][0];

    cout << "\nMean = " << mean;

    cout << "\nMedian = " << median;

    cout << "\nMode = " << mode;

    return 0;

}

Prime Factorization

#include<iostream.h>

int prime(int no)

{


int f=0;


for(int i=no+1;i;i++)


{



f=0;



for(int j=1;j<=i;j++)




if(i%j==0) f++;



if(f<=2) return i;


}

}

void main()

{


long no;


int p=2;


cin >> no;


while(1)


{



if(no==1) break;



if(no%p) { p=prime(p);continue; }



cout << p << " ";



no=no/p;


}

}

No. represented as a sum of Fibonacci numbers

e.g. : 25 = 21 + 3 + 1

#include<iostream.h>

#include<process.h>

int marked[20],max=0,exceed;

long no;

int fibo(int);

void find(int);

void main()

{


marked[0]=1;

    int i;


cout << "Enter the no. :";


cin >> no;


for(i=1;i;i++)


{



if(fibo(i)>no) { exceed=i-1;break;}



if(fibo(i)==no) {cout << "\n" << no;exit(0);}


}


for(i=2;i<exceed;i++)


{



max=i;



find(1);


}

}

int fibo(int n)

{


if(n==1) return 0;


if(n==2) return 1;


int a=0,b=1,c;


for(int i=3;i;i++)


{



c=a+b;



if(i==n) break;



a=b;



b=c;


}


return c;

}

void find(int p)

{


if(p>max)


{



int sum=0,i;



for(i=1;i<=max;i++)



sum+=fibo(marked[i]);



if(sum==no)



{




for(i=1;i<max;i++)




if(marked[i+1]-marked[i]<2) return;




for(i=max;i>1;i--)




cout << fibo(marked[i]) << " + ";




cout << fibo(marked[1]);




exit(0);



}


}


else



{



int i,j,flag;



for(i=marked[p-1];i<=exceed;i++)



{




flag=0;




for(j=0;j<=p-1;j++)




if(marked[j]==i) flag=1;




if(!flag)




{





marked[p]=i;





find(p+1);




}



}


}

}

Accessory Functions

// Numerical Accessory Functions

Prime no. checking

int prime(long n)

{

    if(n<=1) return 0;

    long i;

    for(i=2;i<=sqrt(n);i++)

        if(n%i==0) return 0;

    return 1;

}

Nth Prime Number

long primegen(int n)

{

    long i,j,count=1;

    if(n==1) return 2;

    for(i=3;i;i+=2)

    {

        if(prime(i)) count++;

        if(count==n) return i;

    }

}

Fibonacci number checking

int fibocheck(long n)

{

    if(n==0 || n==1) return 1;

    long a=0,b=1,c;

    while(1)

    {

        c=a+b;

        if(c==n) return 1;

        if(c>n) return 0;

        a=b;

        b=c;

    }

}

Nth Fibonacci number

long nthfibo(int n)

{

    if(n==1) return 0;

    if(n==2) return 1;

    long a=0,b=1,c;

    int count=2;

    while(1)

    {

        c=a+b;

        count++;

        if(count==n) return c;

        a=b;

        b=c;

    }

}

GCD of 2 numbers

long gcd(long u, long v)

{

    long t;

    while(u>0)

    {

        if(u<v) {t=u;u=v;v=t;}

        u=u%v;

    }

    return v;

}

LCM of 2 numbers

long lcm(long u, long v)

{

    if(u==1 || v==1) return u*v;

    int p=2,n=1,count;

    long ans=1;

    while(1)

    {

        count=0;

        if(u%p==0) {u=u/p; count++;}

        if(v%p==0) {v=v/p; count++;}

        if(count) ans*=p;

        else p=primegen(++n);

        if(v==1 || u==1) return ans*u*v;

    }

}

Sum of digits of an integer

int sumofdigits(long n)

{

    char temp[11];

    ltoa(n,temp,10);

    int i,sum=0;

    for(i=0;i<strlen(temp);i++)

        sum+=temp[i]-'0';

    return sum;

}

Pattern Generation

Star Spiral

#include<iostream.h>

#include<conio.h>

#include<stdlib.h>

int no,x=20,y=12;

void main()

{


clrscr();


cout << "Enter the no. :";


cin >> no;


clrscr();


gotoxy(x--,y);


cout << "*";  x--;


if(no==1) exit(0);


int c=1;


int draw=2,dir=0;


while(c < no)


{



c++;



for(int i=0;i<draw;i++)



{




dir=dir%4;




gotoxy(x,y);




cout << "*";




if(dir==0) y++;




if(dir==1) x+=2;




if(dir==2) y--;




if(dir==3) x-=2;



}



dir++;



draw++;


}

}

Hilbert Hack

// Hilbert Hack - Pattern Generation

#include <iostream.h>

#include <stdlib.h>

#include <stdio.h>

char matrix[1000][1000];

char ch;

int size;

int getsize(int no)

{

    if(no==0) return 1;

    else return 2*getsize(no-1)+1;

}

void b(int,int,int);

void c(int,int,int);

void d(int,int,int);

void a(int s,int x,int y)

{

    int edge;

    if(s==0)

    {

        matrix[x][y]='+';

    }

    else

    {

        edge=getsize(s-1);

        a(s-1,x,y);

            matrix[y][x+edge]='-';

        d(s-1,x+edge+1,y);

            matrix[y+edge][x+edge-1]='|';

        a(s-1,x,y+edge+1);

            matrix[y+2*edge][x+edge]='-';

        b(s-1,x+edge+1,y+edge+1);

    }

}

void b(int s,int x,int y)

{

    int edge;

    if(s==0)

    {

        matrix[x][y]='+';

    }

    else

    {

        edge=getsize(s-1);

        b(s-1,x,y);

            matrix[y+edge-1][x+edge]='-';

        b(s-1,x+edge+1,y);

            matrix[y+edge][x]='|';

        c(s-1,x,y+edge+1);

            matrix[y+edge][x+2*edge]='|';

        a(s-1,x+edge+1,y+edge+1);

    }

}

void c(int s,int x,int y)

{

    int edge;

    if(s==0)

    {

        matrix[x][y]='+';

    }

    else

    {

        edge=getsize(s-1);

        d(s-1,x,y);

            matrix[y][x+edge]='-';

        c(s-1,x+edge+1,y);

            matrix[y+edge][x+edge+1]='|';

        b(s-1,x,y+edge+1);

            matrix[y+2*edge][x+edge]='-';

        c(s-1,x+edge+1,y+edge+1);

    }

}

void d(int s,int x,int y)

{

    int edge;

    if(s==0)

    {

        matrix[x][y]='+';

    }

    else

    {

        edge=getsize(s-1);

        c(s-1,x,y);

            matrix[y+edge][x]='|';

        a(s-1,x+edge+1,y);

            matrix[y+edge][x+2*edge]='|';

        d(s-1,x,y+edge+1);

            matrix[y+edge+1][x+edge]='-';

        d(s-1,x+edge+1,y+edge+1);

    }

}

int main()

{

    int i,j;

    for(i=0;i<getsize(size);i++)

        for(j=0;j<getsize(size);j++)

            matrix[i][j]=' ';

        scanf("%c%d",&ch,&size);

        if(ch=='A') a(size,0,0);

        if(ch=='B') b(size,0,0);

        if(ch=='C') c(size,0,0);

        if(ch=='D') d(size,0,0);

        cout << "\n";

        for(i=0;i<getsize(size);i++)

        {

            for(j=0;j<getsize(size);j++)

                cout << matrix[i][j];

            cout << "\n";

        }

    return 0;

}

Brute Force

All possible Permutations

Repetitive

Recursive

bool permute(int p)

{   int i;


if(p==pmax)


{



// check for validity


if(valid)




return true;



else




return false;


}


else



{



int i;



for(i=0;i<cmax;i++)



{




comb[p]=i;




if(permute(p+1)) return true;



}


}


return false;

}

Iterative

void permute(int length,int pos)

{


unsigned long  l,i,j;


char buffer[48],ans[48];


l=1;


for(i=0;i<length;i++) l*=pos;


for(i=0;i<l;i++)


{



ltoa(i,buffer,pos);



int a=strlen(buffer);



for(j=0;j<length-a;j++)




ans[j]='0';



ans[j]=0;



strcat(ans,buffer);



cout << ans << endl;


}

}

Non-repetitive

bool permute(int pos)

{


if(p==max)


{



// check validity



// if valid return true;


}


else


{



int i,j,flag;



for(i=0;i<max;i++)



{




flag=0;




for(j=0;j<p;j++)





if(comb[j]==i) { flag=1; break; }




if(!flag)




{





comb[p]=i;





if(permute(p+1)) return true;




}



}


}


return false;

}

All possible Combinations

#include<iostream.h>

#include<conio.h>

#include<math.h>

int comb[10];

int size,max;

int count=1;

void permute(int p)

{


if(p>max)


{



cout << "{";



for(int i=1;i<max;i++)




cout << comb[i] << ",";



cout << comb[i] << "},";



count++;


}


else


{



for(int i=comb[p-1]+1;i<=size;i++)



{




comb[p]=i;




permute(p+1);



}


}

}

void main()

{


clrscr();


cin >> size;


comb[0]=0;


for(max=1;max<size;max++)


{



cout << "\n";



permute(1);


}


cout << "\n{";


for(int max=1;max<size;max++)



cout << max << ",";


cout << max << "}\n";


cout << count;

}

Branch & Bound

General Structure

void bnb(parameters required)

{


mark[path]=true;


// store the current solution


// if solution found


{



 store it as best


}


// if solution not found


{



// if favourable conditions met



// if current solution not exceeding the current best (bound)




// branch


}


mark[path]=false;

}

8 Queens Problem

#include<iostream.h>

#include<conio.h>

int board[8][8];

int size;

int comb[8];

int count;

inline int range(int a,int b)

{


return (a==size || a<0) || (b<0 || b==size);

}

int check()

{


int x,y;


for(int i=0;i<size;i++)


{



for(int j=0;j<size;j++)



{




if(board[i][j])




{





x=i;y=j;





while(1)





{






x++;






y++;






if(range(x,y)) break;






if(board[x][y]) return 0;





}





x=i;y=j;





while(1)





{






x++;






y--;






if(range(x,y)) break;






if(board[x][y]) return 0;





}




}



}


}


return 1;

}

void permute(int p)

{


if(p==size)


{



int i,j;



for(i=0;i<size;i++)




for(j=0;j<size;j++)





board[i][j]=0;



for(i=0;i<size;i++)




board[i][comb[i]]=1;



if(check()) count++;


}


else


{



int i,j,flag;



for(i=0;i<size;i++)



{




flag=0;




for(j=0;j<p;j++)





if(comb[j]==i) {flag=1; break;}




if(!flag)




{





comb[p]=i;





permute(p+1);




}



}


}

}

void main()

{


clrscr();


cin >> size;


permute(0);


cout << count;

}

Word Walk

From first word to last word

#include<iostream.h>

#include<conio.h>

#include<string.h>

#include<stdio.h>

#include<stdlib.h>

char words[20][21];

int wordc=0,comb[20];

void breakw(char word[]);

void match(int p);

int cansend(int p,int i);

void main()

{


clrscr();


cout << "Enter the words :";


char sent[200];


gets(sent);


breakw(sent);


match(0);


cout << "No rearrangement possible!";

}

void match(int p)

{


if(p>=wordc)


{



for(int x=0;x<wordc;x++)




cout << words[comb[x]] << " ";



cout << "\n";



exit(0);


}


else


{



int flag;



for(int i=0;i<wordc;i++)



{




flag=0;




for(int j=0;j<p;j++)





if(comb[j]==i) { flag=1;break; }




if(flag) continue;




if(p==0)




{





comb[p]=i;





match(p+1);




}




else if(cansend(comb[p-1],i))




{





comb[p]=i;





match(p+1);




}



}


}

}

int cansend(int pos,int i)

{


if(pos<0) return 1;


char temp[]={ words[i][0] , words[i][1] , '\0'};


for(int x=0;x<strlen(words[pos])-1;x++)



if(words[pos][x]==temp[0] && words[pos][x+1]==temp[1]) return 1;


return 0;

}

void breakw(char word[])

{


int len=strlen(word);


word[len]=',';


int c=0,count=0;


char temp[20];


for(int i=0;i<=len;i++)


{



temp[c++]=word[i];



if(word[i+1]==',')



{




temp[c]=NULL;




c=0;




strcpy(words[count++],temp);




wordc++;




i++;



}


}

}

In a given list of words, from specified first to last word

#include <iostream.h>

#include <stdlib.h>

#include <string.h>

#include <queue>

char words[1000][101];

int i,j,k,n;

char trial[2][101];

int start,end;

bool gmatrix[1000][1000];

int parent[1000];

bool marked[1000];

bool bfs(int v)

{


queue<int> qu;


int SIZE=n;


qu.push(v);


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


marked[i]=false;


parent[v]=v;


marked[v]=1;


while(!qu.empty())


{



v=qu.front(); qu.pop();



//check here for reaching dest and returning



if(v==end) return true;



//



for(int i=0;i<SIZE;i++)



{




if(marked[i]==false && gmatrix[v][i]>0)




{





qu.push(i);





parent[i]=v;





marked[i]=true;




}



}


}


return false;

}

void makematrix()

{


int ch;


char temp[100];


int len;


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


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


gmatrix[i][j]=0;


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


{



for(j=i+1;j<n;j++)



{




if(strcmp(words[i],words[j])==0) {gmatrix[i][j]=gmatrix[j][i]=1;}




if(strlen(words[i])==strlen(words[j]))




{





len=strlen(words[i]);





ch=0;





for(k=0;k<len;k++)





if(words[i][k]!=words[j][k]) ch++;





if(ch==1) {gmatrix[i][j]=gmatrix[j][i]=1;}




}




else





{





if(strlen(words[i])>strlen(words[j]))





{






len=strlen(words[i]);






for(k=0;k<len-1;k++)






temp[k]=words[i][k];






temp[k]=NULL;






if(strcmp(words[j],temp)==0) {gmatrix[i][j]=gmatrix[j][i]=1;}






for(k=1;k<len;k++)






temp[k-1]=words[i][k];






temp[k-1]=NULL;






if(strcmp(words[j],temp)==0) {gmatrix[i][j]=gmatrix[j][i]=1;}





}





else






{






len=strlen(words[j]);






for(k=0;k<len-1;k++)






temp[k]=words[j][k];






temp[k]=NULL;






if(strcmp(words[i],temp)==0) {gmatrix[i][j]=gmatrix[j][i]=1;}






for(k=1;k<len;k++)






temp[k-1]=words[j][k];






temp[k-1]=NULL;






if(strcmp(words[i],temp)==0) {gmatrix[i][j]=gmatrix[j][i]=1;}





}




}



}


}

}

int main()

{


cin >> n;


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


cin >> words[i];


makematrix();


cout << "\n";


while(1)


{



cin >> trial[0];



if(strcmp(trial[0],"0")==0) break;



cin >> trial[1];



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



{




if(strcmp(trial[0],words[i])==0) start=i;




if(strcmp(trial[1],words[i])==0) end=i;



}



cout << "\n";



int c=0;



int steps[1000];



if(bfs(start))



{




steps[c]=end;




while(parent[end]!=end)




{





steps[++c]=parent[end];





end=parent[end];




}




//        steps[++c]=end;




cout << "A word walk of " << c << " steps from " << words[steps[c]] << " to " << words[steps[0]] << " is:" << endl;




for(i=c;i>0;i--)




cout << words[steps[i]] << ",";




cout << words[steps[0]];



}



else




{




cout << "There is no word walk from " << words[start] << " to " << words[end];



}



cout << "\n";


}


return 0;

}

.

Miscellaneous

Base Change

#include<iostream.h>

#include<conio.h>

#include<stdlib.h>

#include<ctype.h>

#include<string.h>

#include<stdio.h>

void main()

{


char temp[50];


char no1[10], no2[10], *p1,*p2;


int i,j,minbase1,minbase2,flag;


while(1)


{



flag=0;



gets(temp);



if(temp[0]==' ' || temp[0]=='0') break;



sscanf(temp,"%s %s",no1,no2);



for(i=0;i<strlen(no1);i++)



{




if(isalpha(no1[i])) minbase1=no1[i]-54;




if(isdigit(no1[i])) minbase1=no1[i]-47;



}



for(i=0;i<strlen(no2);i++)



{




if(isalpha(no2[i])) minbase2=no2[i]-54;




if(isdigit(no2[i])) minbase2=no2[i]-47;



}



for(i=minbase1;i<=36;i++)



{




for(j=minbase2;j<=36;j++)




{





if(strtol(no1,&p1,i)==strtol(no2,&p2,j))





{






cout << no1 << "(base " << i << ") = ";






cout << no2 << "(base " << j << ")";






cout << "\n";






flag=1;break;





}




}




if(flag) break;



}



if(!flag) cout << no1 << " is not equal to " << no2 << " in any base 2...36" << endl;


}

}

Bouncing

void outbounds()

{


if(x<1) {x=-x;vx=-vx;}


if(y<1) {y=-y;vy=-vy;}


if(x>l) {x=l-(x-l);vx=-vx;}


if(y>w) {y=w-(y-w);vy=-vy;}

}

3D Cubes

#include<iostream.h>

#include<conio.h>

int base;

int front[8],side[8];

int square[8][8];

int minimum()

{


int i,j,x,y,sum=0;


int flag=0;


for(i=0;i<base;i++)



for(j=0;j<base;j++)




square[i][j]=0;


for(i=0;i<base;i++)



for(j=0;j<base;j++)




if(front[i]<=side[base-j-1]) square[j][i]=front[i];


for(i=0;i<base;i++)


{



for(j=0;j<base;j++)



{




flag=0;




for(x=0;x<base;x++)




{





if(x==i) continue;





if(square[x][j]>=square[i][j]) flag=1;




}




for(x=0;x<base;x++)




{





if(x==j) continue;





if(square[i][x]>=square[i][j] && flag) flag=2;




}




if(flag==2) square[i][j]=0;



}


}


for(i=0;i<base;i++)



for(j=0;j<base;j++)




sum+=square[i][j];


return sum;

}

int maximum()

{


int i,j,sum=0;


for(i=0;i<base;i++)


{



for(j=0;j<base;j++)




square[i][j]=front[j];



for(j=0;j<base;j++)




if(square[i][j]>side[base-i-1]) square[i][j]=side[base-i-1];


}


for(i=0;i<base;i++)



for(j=0;j<base;j++)




sum+=square[i][j];


return sum;

}

void main()

{


clrscr();


int i;


cin >> base;


for(i=0;i<base;i++)



cin >> front[i];


for(i=0;i<base;i++)



cin >> side[i];


cout << "\n";


cout << maximum();


cout << "\n" << minimum();

}

Date & Time

Unix Timestamps

#include<iostream.h>

#include<conio.h>

int months[12]={31,28,31,30,31,30,31,31,30,31,30,31};

int month=1,year,day;

long totaldays,totaltime;

inline int leap(int y)

{


y+=1970;


return(y%4==0 && (y%100!=0 || y%400==0));

}

void calculate(long sec)

{


month=1;


year=0;


totaldays=sec/86400;


totaltime=sec%86400;


for(int i=0;i<30;i++)


{



if(leap(i))



{




if(totaldays>=366) {year++; totaldays-=366;}



}



else



{




if(totaldays>=365) {year++; totaldays-=365;}



}


}


if(leap(year)) months[1]=29;


for(i=0;i<12;i++)


{



if(totaldays>months[i]) {month++; totaldays-=months[i];}



else break;


}


day=totaldays+1;

}

int leapsecs(long st,long en)

{


int leaps[2]={0,0};


long time[2]={st,en};


for(int i=0;i<2;i++)


{



calculate(time[i]);



if(year>=2 && month>=1 && day>=1) leaps[i]++;



if((year==2 && ((month>=6 && day>=1) || (month==5 && day==31 && totaltime==86399))) || (year>2)) leaps[i]++;



if((year>=3) || (year==2 && month==12 && day==31 && totaltime>=86398)) leaps[i]++;



if((year>=4) || (year==3 && month==12 && day==31 && totaltime>=86397)) leaps[i]++;



if((year>=5) || (year==4 && month==12 && day==31 && totaltime>=86396)) leaps[i]++;



if((year>=6) || (year==5 && month==12 && day==31 && totaltime>=86395)) leaps[i]++;



if((year>=7) || (year==6 && month==12 && day==31 && totaltime>=86394)) leaps[i]++;



if((year>=8) || (year==7 && month==12 && day==31 && totaltime>=86393)) leaps[i]++;



if((year>=9) || (year==8 && month==12 && day==31 && totaltime>=86392)) leaps[i]++;



if((year>=10) || (year==9 && month==12 && day==31 && totaltime>=86391)) leaps[i]++;



if((year==11 && ((month>=6 && day>=1) || (month==5 && day==31 && totaltime>=86390))) || (year>11)) leaps[i]++;



if((year==12 && ((month>=6 && day>=1) || (month==5 && day==31 && totaltime>=86389))) || (year>12)) leaps[i]++;



if((year==13 && ((month>=6 && day>=1) || (month==5 && day==31 && totaltime>=86388))) || (year>13)) leaps[i]++;



if((year==15 && ((month>=6 && day>=1) || (month==5 && day==31 && totaltime>=86387))) || (year>15)) leaps[i]++;



if((year>=18) || (year==17 && month==12 && day==31 && totaltime>=86386)) leaps[i]++;



if((year>=20) || (year==19 && month==12 && day==31 && totaltime>=86385)) leaps[i]++;



if((year>=21) || (year==20 && month==12 && day==31 && totaltime>=86384)) leaps[i]++;



if((year==22 && ((month>=6 && day>=1) || (month==5 && day==31 && totaltime>=86383))) || (year>22)) leaps[i]++;



if((year==23 && ((month>=6 && day>=1) || (month==5 && day==31 && totaltime>=86382))) || (year>23)) leaps[i]++;



if((year==24 && ((month>=6 && day>=1) || (month==5 && day==31 && totaltime>=86381))) || (year>24)) leaps[i]++;



if((year>=26) || (year==25 && month==12 && day==31 && totaltime>=86380)) leaps[i]++;



if((year==27 && ((month>=6 && day>=1) || (month==5 && day==31 && totaltime>=86379))) || (year>27)) leaps[i]++;



if((year>=29) || (year==28 && month==12 && day==31 && totaltime>=86378)) leaps[i]++;


}


return leaps[1]-leaps[0];

}

void main()

{


clrscr();


long start,end;


long diff;


while(1)


{



cin >> start >> end;



if(start+end==-2) break;



diff=end-start;



diff+=leapsecs(start,end);



cout << diff << "\n";


}

}

Graph Theory

Longest Cycle

#include <iostream.h>

#include <stdlib.h>

#include <string.h>

char cities[100][25];

int matrix[100][100];

int comb[101],maxcomb[101],marked[100];

int no,flights,max;

void makematrix()

{

    int i,j,x,y;

    char city1[25],city2[25];

    for(i=0;i<no;i++)

    
for(j=0;j<no;j++)


        matrix[i][j]=0;

    for(i=0;i<flights;i++)

    {

    
cin >> city1 >> city2;

    
for(j=0;j<no;j++)

    
{

    
    if(strcmp(cities[j],city1)==0) x=j;

    
    if(strcmp(cities[j],city2)==0) y=j;

    
}

        if(x<y)

        {

          
matrix[x][y]=1;

            matrix[y][x]=-1;

        }

        else

        {

          
matrix[x][y]=-1;

            matrix[y][x]=1;

        }

    }

}

void dfs(int p,int count,int dir)

{

    int i,j,temp;

    marked[p]=true;

    for(i=0;i<no;i++)

    {

        if(matrix[p][i]==dir)  // if edges exists

        {

            if(marked[i]) // cycle found

            {

                for(j=0;j<count;j++)

                    if(comb[j]==i) { temp=j; break; }

                if(count-temp>max) // found max cycle

                {

                    int c=0;

                    for(j=temp;j<count;j++)

                    {

                        cout << comb[j] << " ";

                        maxcomb[c++]=comb[j];

                    }

                    cout << endl;

                    max=c;

                }

            }

            else

            {

                comb[count]=i;

                if(dir!=-1) dfs(i,count+1,1);

                dfs(i,count+1,-1);

            }

        }

    } // for i

    marked[p]=false;

}

int main()

{

    int i,j;

    cin >> no >> flights;

    for(i=0;i<no;i++)

    {

    
cin >> cities[i];

    
marked[i]=0;

    }

    makematrix();

    dfs(0,1,1);

    cout << no;

    cout << "\n";

    if(max>2)

    {

    
cout <<  max << "\n";

    
for(i=0;i<max;i++)


       cout << cities[maxcomb[i]] << "\n";

        cout << cities[maxcomb[0]];

    }

    else

    {

    
cout << "NO SOLUTION";

    }

      system("PAUSE");

      return 0;

}

Sum of weights of children nodes

#include <iostream.h>

#include <stdlib.h>

int weight[50][50],connect[50][50],own[50][50];

int no,sum;

void dfs(int x,int y)

{

    int i;

    sum+=weight[x][y];

    for(i=0;i<no;i++)

        if(own[x][i]) dfs(i,y);

}

int main()

{

    int i,j,p;

    while(1)

    {

        cin >> i >> j;

        if(i+j==0) break;

        cin >> p;

        weight[i-1][j-1]=p;

        connect[i-1][j-1]=1;

        if(p>50) own[i-1][j-1]=1;

        if(i>no) no=i; if(j>no) no=j;

    }

    for(j=0;j<no;j++)

        for(i=0;i<no;i++)

            if(connect[i][j])

                for(p=0;p<no;p++)

                    if(connect[j][p]) connect[i][p]=1;

    for(i=0;i<no;i++)

    {

        for(j=0;j<no;j++)

        {

            if(!own[i][j] && connect[i][j])

            {

                sum=0;

                dfs(i,j);

                if(sum>50) own[i][j]=1;

            }

        }

    }

    cout << "\n";

    for(i=0;i<no;i++)

        for(j=0;j<no;j++)

            if(own[i][j] && i!=j)

                cout << i+1 << " " << j+1 << "\n";

    return 0;

}

BFS – Shortest Path

bool bfs(int v)

{


queue<int> qu;


int SIZE=n;


qu.push(v);


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


marked[i]=false;


parent[v]=v;


marked[v]=1;


while(!qu.empty())


{



v=qu.front(); qu.pop();



//check here for reaching dest and returning



if(v==end) return true;



//



for(int i=0;i<SIZE;i++)



{




if(marked[i]==false && gmatrix[v][i]>0)




{





qu.push(i);





parent[i]=v;





marked[i]=true;




}



}


}


return false;

}

Maze Problem – BFS

#include <iostream.h>

#include <queue>

#include <string.h>

#include <process.h>

char maze[20][61];

char temp[20][61];

int parent[20][61];

int x,y;

int sx,sy,ex,ey;

queue<int> qu;

void bfs()

{


qu.push(sy*x+sx);


parent[sy][sx]=-1;


maze[sy][sx]='x';


while(!qu.empty())


{



int n=qu.front(); qu.pop();



int r=n/x;



int c=n-r*x;



// if path found



if(r==ey && c==ex)




return;



if(c>0 && maze[r][c-1]!='x')




{qu.push(r*x+c-1);parent[r][c-1]=r*x+c;maze[r][c-1]='x';}



if(c<x-1 && maze[r][c+1]!='x')




{qu.push(r*x+c+1);parent[r][c+1]=r*x+c;maze[r][c+1]='x';}



if(r>0 && maze[r-1][c]!='x')




{qu.push((r-1)*x+c);parent[r-1][c]=r*x+c;maze[r-1][c]='x';}



if(r<y-1 && maze[r+1][c]!='x')




{qu.push((r+1)*x+c);parent[r+1][c]=r*x+c;maze[r+1][c]='x';}


}


cout << "No route";


exit(0);

}

int main()

{


int i,j,flag=0,steps=0;


cin >> y >> x;


for(i=0;i<y;i++)


{



cin >> maze[i];



strcpy(temp[i],maze[i]);


}


for(i=0;i<y;i++)



for(j=0;j<x;j++)


{



if(maze[i][j]=='*')




{





if(flag==0)





{





sy=i;sx=j;






flag=1;





}





else




{






ey=i;ex=j;





}



}



}


temp[ey][ex]='@';


temp[sx][sy]='@';


bfs(); //for finding path


while(parent[ey][ex]!=-1)


{



int n=parent[ey][ex];



int r=n/x;



int c=n-r*x;



temp[r][c]='@';



ey=r;ex=c;



steps++;


}


// print the maze


for(i=0;i<y;i++)



cout << temp[i] << endl;


cout << steps << " Steps(s)";


return 0;

}

Djiktra’s Shortest Path

void dijktra(int src)

{

//  cout << "entering dijktra";

 // cout.flush();

  vector<double> heap(SIZE);

  vector<bool> extracted(SIZE);

  int i;

  for(i=0;i<SIZE;i++)

    {

      heap[i]=MAX_INT;

      parent[i]=-1;

      extracted[i]=false;

        result[i]=MAX_INT;

    }

  heap[src]=0;

  parent[src]=src;

  int ex=0;

//  cout << "starting while";

//  cout.flush();

  while(ex<SIZE)

    {

      vector<double>::const_iterator min=min_element(heap.begin(),heap.end());

      int v=min-heap.begin();

//      cout << "\nExtracted : " << v;

//      cout.flush();

      extracted[v]=true;

      heap[v]=MAX_INT;

      ex++;

      int i;

      for(i=0;i<SIZE;i++)

    
{


     int w=i;


     if(extracted[w]==false && heap[w]>(gmatrix[v][w]+result[v]))


     {


       heap[w]=gmatrix[v][w]+result[v];


       parent[w]=v;


     }


}

    }

  for(i=0;i<v;i++)

    {

      cout << "\nShortest path from " << src << " to " << i << " : " << " : " << result[i];

    }

}

Connected Sprinklers – Minimum Spanning Tree – Prim’s algo

#include <iostream.h>

#include <math.h>

#include <stdlib.h>

#include <queue>

#include <vector>

#include <algorithm>

int i,j,k;

int SIZE=80; // actual graph size

struct pnt

{ double x,y;};

const int MAXSIZE=80;

const int MAX_INT=9999;

pnt location[MAXSIZE];

// matrix of weights

double gmatrix[MAXSIZE][MAXSIZE];

//  parents of each vertex

int parent[MAXSIZE];

void prims()

{


vector<double> heap(SIZE);


vector<bool> extracted(SIZE);


int i;


for(i=0;i<SIZE;i++)


{



heap[i]=MAX_INT;



parent[i]=-1;



extracted[i]=false;


}


heap[0]=0;


parent[0]=0;


int ex=0;


while(ex<SIZE)


{



vector<double>::const_iterator min=min_element(heap.begin(),heap.end());



int v=min-heap.begin();



extracted[v]=true;



heap[v]=MAX_INT;



ex++;



int i;



for(i=0;i<SIZE;i++)



{




int w=i;




if(extracted[w]==false && heap[w]>gmatrix[v][w])




{





heap[w]=gmatrix[v][w];





parent[w]=v;




}



}


}

}

inline double dist(pnt p1,pnt p2)

{


return sqrt((p1.x-p2.x)*(p1.x-p2.x)+(p1.y-p2.y)*(p1.y-p2.y));

}

void main()

{


cin >> SIZE;


int id;


for(i=0;i<SIZE;i++)


{



cin >> id;



id--;



cin >> location[id].x >> location[id].y;


}


//___make graph matrix


for(i=0;i<SIZE;i++)


for(j=0;j<SIZE;j++)


gmatrix[i][j]=dist(location[i],location[j]);


prims();


cout << endl << endl;


double totalpipe=0;


for(i=0;i<SIZE;i++)


{



j=parent[i];



if(i==j) continue;



double d=dist(location[i],location[j]);



cout << d << " ft connects " << i+1 <<" to " << j+1 << endl;



totalpipe+=d;


}


cout <<"-----------------" << endl;


cout << totalpipe << " ft total pipe used"  << endl;


system("PAUSE");


return 0;

}

Floyd algo – all pairs shortest path

void floyd()

{

  int y,x,j;

  for(y=0;y<v;y++)

    for(x=0;x<v;x++)

      if(gmatrix[x][y]!=MAX_INT)


{


  for(j=0;j<v;j++)


    {


      if(gmatrix[x][j]>gmatrix[x][y]+gmatrix[y][j])



gmatrix[x][j]=gmatrix[x][y]+gmatrix[y][j];


    }


}

}

Warshall’s algo – Transitive Closure

void tc()

{

  int y,x,j;

  for(y=0;y<v;y++)

    for(x=0;x<v;x++)

      if(gmatrixc[x][y])


{


  for(j=0;j<v;j++)


    if(gmatrixc[y][j])


      gmatrixc[x][j]=true;


}

}

Computational Geometry

#include <iostream.h>

#include <math.h>

const int INT_MAX = 33767;

// main data structures for geometrical algorithms

struct point {int x, y; };

struct point3d {int x, y, z; };

struct line { point p1, p2; };

inline void swap(point p[], int i,int j)

{

    point temp;

    temp=p[i];

    p[i]=p[j];

    p[j]=temp;

}

// Tells if 3rd point if clockwise to the line(-1),

// or anti-clockwise(+1), or if coincides(0).

int ccw(point p0, point p1, point p2)

{

    if(p0.x==p1.x && p0.y==p1.y) return 0;

    int dx1, dx2, dy1, dy2;

    dx1=p1.x - p0.x; dy1=p1.y - p0.y;

    dx2=p2.x - p0.x; dy2=p2.y - p0.y;

    if(dx1*dy2 > dy1*dx2) return +1;

    if(dx1*dy2 < dy1*dx2) return -1;

    if((dx1*dx2 < 0) || (dy1*dy2 < 0)) return -1;

    if((dx1*dx1+dy1*dy1) < (dx2*dx2+dy2+dy2)) return +1;

    return 0;

}

// Line Segment Intersection

// returns 1 if an intersection, 0 if not

inline int intersect(line l1, line l2)

{

    return    ((ccw(l1.p1, l1.p2, l2.p1) * ccw(l1.p1, l1.p2, l2.p2)) <=0)

           && ((ccw(l2.p1, l2.p2, l1.p1) * ccw(l2.p1, l2.p2, l1.p2)) <=0);

}

// returns 2D distance

inline double distance2d(point p1, point p2)

{ return sqrt((p1.x-p2.x)*(p1.x-p2.x) + (p1.y-p2.y)*(p1.y-p2.y)); }

// returns 3D distance

inline double distance3d(point3d p1, point3d p2)

{ return sqrt((p1.x-p2.x)*(p1.x-p2.x) + (p1.y-p2.y)*(p1.y-p2.y) + (p1.z-p2.z)*(p1.z-p2.z)); }

// tells if 3 points are collinear or not

inline int collinear(point p1, point p2, point p3)

{

    if((p1.x==p2.x && p1.y==p2.y) || (p1.x==p3.x && p1.y==p3.y) || (p2.x==p3.x && p2.y==p3.y)) return 1;

    if((p2.y-p1.y)*(p3.x-p2.x)==(p3.y-p2.y)*(p2.x-p1.x)) return 1;

    return 0;

}

// Line Intersection

// returns 0 if parallel, -1 if line segments form the same line

// returns +1 if a proper intersection, puts intersection point in x,y

int linesect(line l1, line l2, double& x, double& y)

{

    if(collinear(l1.p1,l1.p2,l2.p1) && collinear(l1.p1,l1.p2,l2.p2)

    && collinear(l2.p1,l2.p2,l1.p1) && collinear(l2.p1,l2.p2,l1.p2)) return -1;

    int a1,b1,c1,a2,b2,c2,d;

    a1 = l1.p1.y - l1.p2.y;

    b1 = -1 * (l1.p1.x - l1.p2.x);

    c1 = (a1 * l1.p1.x) + (b1 * l1.p1.y);

    a2 = l2.p1.y - l2.p2.y;

    b2 = -1 * (l2.p1.x - l2.p2.x);

    c2 = (a2 * l2.p1.x) + (b2 * l2.p1.y);

    d = (b1 * a2) - (a1 * b2);

    if(d==0) return 0;

    x=((b1 * c2) - (b2 * c1))/double(d);

    y=((a2 * c1) - (a1 * c2))/double(d);

    return 1;

}

// returns the (approximate) angle made by the horizontal

// and the line made by the 2 points.

double theta(point p1, point p2)

{

    int dx, dy, ax, ay;

    double t;

    dx = p2.x - p1.x; ax = abs(dx);

    dy = p2.y - p1.y; ay = abs(dy);

    t = (ax+ay == 0) ? 0 : (double) dy/(ax+ay);

    if(dx < 0) t = 2-t; else if (dy < 0) t = 4+t;

    return t*90.0;

}

// Given N points, it orders them so that they form a polygon

void simplepolygon(point p[], int N)

{

    int i,j;

    point temp;

    for(i=1;i<N-1;i++)

        for(j=i+1;j<N;j++)

            if(theta(p[0],p[i])>theta(p[0],p[j]))

                swap(p,i,j);

}

// takes a polygon of N points, and returns its area.

double polygonarea(point polygon[],int N)

{

    int i,j;

    double area = 0;

    for (i=0;i<N;i++)

    {

        j = (i + 1) % N;

        area += polygon[i].x * polygon[j].y;

        area -= polygon[i].y * polygon[j].x;

    }

    area /= 2;

    return(area < 0 ? -area : area);

}

// takes a polygon of N points, and test point

// and returns whether it is inside or not

int inside(struct point t, struct point p[], int N)

{

    int i,j,min=0,count=0;

    point temp1,temp2;

    for(i=1;i<N;i++)

        if(p[i].y < p[min].y) min=i;

    for(i=0;i<N;i++)

        if(p[i].y == p[min].y)

            if(p[i].x < p[min].x) min=i;

    if(min!=0)

    {

        while(min)

        {

            temp1=p[0];

            for(i=0;i<N;i++)

            {

                temp2=p[(i+1)%N];

                p[(i+1)%N]=temp1;

                temp1=temp2;

            }

            min=(min+1)%N;

        }

    }

    j=N-1;

    line lt,lp;

    lt.p1 = t; lt.p2 = t; lt.p2.x = INT_MAX;

    for(i=0;i<N;i++)

    {

        lp.p1=p[i];lp.p2=p[i];

        if(!intersect(lp,lt))

        {

            lp.p2=p[j]; j=i;

            if(intersect(lp,lt)) count++;

        }

    }

    return count & 1;

}

// takes N points, and returns a value which is the number of

// points on the convex hull. The first M elements of the point

// array constitute the convex hull.

int convexhull(point p[], int N)

{

    int i, min=0, M;

    double th, v;

    for(i=1;i<N;i++)

        if (p[i].y < p[min].y) min = i;

    p[N] = p[min]; th=0.0;

    for(M=0;M<N;M++)

    {

        swap(p,M,min);

        min = N; v = th; th=360.0;

        for(i=M+1;i<=N;i++)

            if(theta(p[M], p[i]) > v)

                if(theta(p[M], p[i]) < th)

                    { min=i; th = theta(p[M], p[min]); }

        if (min == N) return M+1;

    }

}

int main()

{

//  Line / Line Segment Intersection

    line l[50]; // for line intersections

    point p[100]; // for simple polygon, convex hull,

                  // point in polygon and area of polygon

    point tp; // for point in polygon

    int nol,nop,noc,i,j,count=0;

    double x,y;

    cout << "Enter no. of lines :";

    cin >> nol;

    cout << "Enter co-ordinates of the lines:\n";

    for(i=0;i<nol;i++)

        cin >> l[i].p1.x >> l[i].p1.y >> l[i].p2.x >> l[i].p2.y;

    cout << "Enter no. of points :";

    cin >> nop;

    cout << "Enter co-ordinates of the points:\n";

    for(i=0;i<nop;i++)

        cin >> p[i].x >> p[i].y;

    cout << "Enter co-ordinates of test point :";

    cin >> tp.x >> tp.y;

    //___ Line Segment Intersection - begin

    cout << "\n";

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

        for(j=i+1;j<nol;j++)

            if(intersect(l[i],l[j]))

            {

                cout << "\nLine segment " << i+1 << " intersects line segment " << j+1;

                count++;

            }

    cout << "\n\nTotal intersections: " << count;

    //___ Line Segment Intersection - end

    //___ Line Intersection - begin

    cout << "\n";

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

    {

        for(j=i+1;j<nol;j++)

        {

            if(linesect(l[i],l[j],x,y)==0)

                cout << "\nLine " << i+1 << " is parallel to line " << j+1;

            if(linesect(l[i],l[j],x,y)==-1)

                cout << "\nLine segments " << i+1 << " and " << j+1 << " form the same line";

            if(linesect(l[i],l[j],x,y)==1)

                cout << "\nLine " << i+1 << " intersects line " << j+1 << " at (x,y)->(" << x << ", " << y << ")";

        }

    }

    //___ Line Intersection - end

    //___ Simple Polygon  - begin

    simplepolygon(p,nop);

    cout << "\n\nSimple Polygon : ";

    for(i=0;i<nop;i++)

        cout << "\n" << p[i].x << ", " << p[i].y;

    //___ Simple Polygon - end

    //___ Area of polygon

    cout << "\nArea of the polygon : " << polygonarea(p, nop) << endl;

    //___ Point inside a polygon - begin

    if(inside(tp,p,nop))

        cout << "\nPoint " << tp.x << ", " << tp.y << " is inside the polygon";

    else

        cout << "\nPoint " << tp.x << ", " << tp.y << " is outside the polygon";

    //___ Point inside a polygon - end

    //___ Convex Hull - begin

    noc = convexhull(p,nop);

    cout << "\nThe convex hull :\n";

    for(i=0;i<noc;i++)

        cout << p[i].x << ", " << p[i].y << endl;

    //___ Convex Hull - end

    return 0;

}

Dynamic Programming

Longest Monotonous Sequence

#include<iostream.h>

#include<conio.h>

void main()

{


clrscr();


int n;


cout << "Enter number of elements: "; cin >> n;


int* arr = new int[n+1];


int* a = new int[n+1];


int* pr = new int[n+1];


int flag=0;


for(int i=1;i<=n;cout << "Enter element " << i << ": ",cin >> arr[i],i++);


a[1]=1;


int max=1;


int pos=1;


for(i=2;i<=n;i++)


{



a[i]=1;



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



{




if(arr[j]<arr[i])




{





if(a[j]+1>a[i])





{






a[i]=a[j]+1;






if(a[i]>max)







max=a[i],pos=i;





}




}



}


}


cout << "Length of LMS: " << max;


cout << "\nLongest Monotonous Subsequence:";


int pno=arr[pos]+1;


int C=0;


for(i=pos;i>0;i--)


{



if(a[i]==max && arr[i]<pno) pr[C++]=arr[i], max--,pno=arr[i];


}


for(i=C-1;i>=0;i--)


cout << pr[i] << " ";

}

Knapsack Problem – iterative

#include<iostream.h>

#include<conio.h>

void main()

{


clrscr();


int n,m;


cout << "Enter no. of elements: "; cin >> n;


int* val = new int[n+1];


int* size = new int[n+1];


for(int i=1;i<=n;i++)


{



cout << "Enter value " << i << ": "; cin >> val[i];



cout << "Enter size: "; cin >> size[i];


}


cout << "Enter size of knapsack: "; cin >> m;


int* cost = new int[m+1];


for(i=0;i<=m;i++)


cost[i]=0;


for(i=1;i<=m;i++)


{



for(int j=1;j<=n;j++)



{




if (size[j]<=i)




{





if(cost[i]<val[j]+cost[i-size[j]])






cost[i]=val[j]+cost[i-size[j]];




}



}


}


cout << "Maximum value :" << cost[m];

}

Greedy Algorithms

Summation with one digit (333 + 33+ 33 +….)

#include<iostream.h>

#include<conio.h>

#include<stdlib.h>

#include<string.h>

int d,n;

void main()

{


clrscr();


int i,count=0,len;


char no[10];


cin >> d >> n;


itoa(n,no,10);


len=strlen(no);


if(n%d!=0) {cout << "No such summation"; exit(0);}


cout << "\n" << n << " = ";


i=0;


while(i<=len+1)


{



no[i++]=d+48;



no[i]=NULL;



if(atol(no)>n)



{




no[i-1]=NULL;




if(n-atol(no)==0) cout << no;




else cout << no << " + ";




count++;




n-=atol(no);




i=0;




if(n==0) break;



}


}


cout << "\nNo. of terms: " << count;

}

