CSE1301 Sem 2-2003

intmain ()
{
/I until the jar is empty or someone wins
/I pick a number and update the jar
/I call out the number

Task
* Design an agorithm and write a program that
CSE1301 draws balls from ajar without replacement
Computer Programming:
Lecture 20
Case Study
drawvl.c drawv2.c
#include<stdioh> int |sJarEmpty (intinjar(])
#include <stdio.h> oty Gt i) return 1;
/ldraws numbers from ajar without replacement int PickNum (nt injar(]); }

void CallOut (nt num) int PickNum (nt injar{])
int main ()

. return O;

int newnum;

int jafMAXNUM]; )
\void CallOut (int num)
while (!sJarEmpty(jar)) {
{

#define MAXNUM 75  finfini
int IslarEmpty (int injarf]); \ return O; //infinite loop
int PickNum (int injar[]);

void CalOut (nt num); int PickNum (nt injar{])
int main ()
return O,
int newnum;
int jar[MAXNUM[; void CallOut (nt num)

return;
newnum = PickNum(jar); |}
CallOut(newnumy;

return O,

while (IsJarEmpty(jar)) { printf(" Next number: %d\n" ,num);
{

return;
. newnum = PickNum(jar);
return 0; CallOut(newnumy;
}
return O;

} 4

drawv3.c Algorithm for removing balls from a jar
#include<stdioh> int |sJarEmpty (int injar[])

without replacement (PickNum)

1. Pick anumber between 1 and 75 at random
2. Removethe ball with this number from the jar

array:
a. Push upinthearray the remaining “balls’
b. Update the number of remaining balls

| Need another variable: numballs |

| How doesthis affect IsJarEmpty? |
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drawv4.c

#include<stdioh>

#define MAXNUM 75
intInitializedar (int injar[]);
int IsJarEmpty (int injar[]);
int PickNum (nt injar[]);
void CallOut (int num);
intmain ()

int InitializeJar (int injar[])
return MAXNUM;

————

int IsJarEmpty (int injar[])

returnl;

int nevnum, numballs;

int PickNum (nt injar[])
int jafMAXNUM]; {

drawv4.c -- InitializeJar

int InitializeJar(intinjar])
{
inti;
for(i=0; i<MAXNUM; i++)
{

// bingo numbers run from 1 to 75

Implement printJar !

numballs=InitializeJar (jar); |. retum O; injarli]=i+1;
while ({IsJarEmpty(jar))

newnum = PickNum(jar); }/oidCaIIOut (int num) return MAXNUM;

CallOut(newnumy printf("Next number: %dn", num); }
return O; return;

} ; .
drawvb.c
#include<stdioh> int InitiizeJar(int injar[])

#define MAXNUM 75
int InitidizeJar(int injar(]);
void PrintJar(int[], int);

) return MAXNUM;

void PrintJar (intinjar[], int totalb)

newnum = PickNum(jar);
CdlOut(newnumy,

return O;

int IsJarEmpty (irt injar(]); .y

int PickNum {int injar[]); return;

void CallOut (int numy; i

intmain () |{ nt 1sJarEmpty (int injar(])
int newnum, numballs; .
AN, e [
numballssInitidizelarGar); | . o -
printJar (jar,numballs); |{nt PickNum (nt injar[])
\{Nhile (N1sJarEmpty(jar)) return O;

}

oid CallOut (int num)

Pri ntf("Next number: %dn", num);
eturn;

10

drawvb.c -- PrintJar

void PrintJar(int injar], int totalb)
{

inti;

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

printf("%d: %d\n", i, injar(i]);
}

return;

}

11

How can we determine if the jar is empty?

int IsJarEmpty (int totalb)

} return totalb == 0;

Do we still need
jar asinput?

12
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drawv6.c

#include<stdiah>

#define MAXNUM 75

int InitidizeJar(int injar(]);
void PrintJar(int [], int);

int [sJarEmpty (inttotalb);
int PickNum (nt injar[]);
void CallOut (int num);
intmain ()

int newnum, numballs; return totallb==0;
int ja(MAXNUM];
numballs=InitializeJar(jar); i
whileg(!l sJar Empty(umballs)) J{
}

nt PickNum (int injar[])

return O;
newnum = PickNum(jar);
CallOut(newnumy;

return O;

oid CallOut (nt num)
return;
}

ntlsJarEmpty (nttotalb) »

04

13

drawv6.c — Testing IsJarEmpty

drawv7.c — Better Test for IsJarEmpty

#include<stdioh> int InitiaizeJar(int injar[])
#define MAXNUM 75 { ..
int Initiaizedar(int injar(]);

int newnum, numballs; {
AR D
numballs=InitidizeJar(jar); - -
while(ll sJar Empty(aumballg)) [int AickNum gnt injar(])
newnum = PickNum(jar); retm 0;
CaIIOutﬁnewnum);
numballs—-; //only for testing

return totalb==0;

oid CallOut (int num)

return 0; return;

] Can we test the

void PrintJar(int [], int);

int IsJar Empty Jnttotalb); }'0' "__Program now?
int PickNum (int injar[]); return

void CallOut (nt numy); }

int main () A

#include<stdioh> %nt InitidizeJar(int injar(])
Y MAXNUM;

int1sJarEmpty (inttotalb); retum UM;

int PickNum (nt injar[]);

void CalOut (nt num, int calln);

intmain ()

_—

oid PrintJar(int injar[], int totalb)
return;

int newvnum, numbals;

int jafMAXNUM];

int callnum=1;
numballs=InitidizeJar(jar);

%nt IsJar Empty (inttotalb)
}
\{/vhile(!IsJarEmpty(num alls)) '%ntPickNum (intinjar[])
}

return totalb==0;

newnum = PickNum(jar); retum G,
CallOut(newnum,callnumy;
numballs—; //only for testing
callnumt++;

%eturn 0;
}

oid CallOut (nt num, int calln)

e onr- O "
p””tf(cgjﬁ%! n/&?ﬁ);/"d\” ,
return;

} 16

int PickNum (int injar[], int *totab)

int index, newnum;

inti;

/I pick the index of the next number
index = (*totalb) * rand()/(RAND_MAX+1);
newnum = injar[index];

/I push up the remaining elements of the jar
for(i=index; i<* totalb; i++)

) injafi] = injar[i+1];

(*totalb)--;

return newnum,

How do we pick a number and update the jar?

Will this
work?

v

17

No, because of integer
division

18
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drawv8.c -- PickNum
i{nt PickNum (intinjar[], int * totab)

int index, newnum;

inti;

double random;

/I pick the index of the next number

random = rand();

index = (*totalb) * random/(RAND_MAX+1.0);
newnum = injar[index];

/I push up the remaining elements of the jar
for(i=index; i<* totalb; i++)

injafi] = injar[i+1];

(* totalb)--;
return newnum;

Careful!! We |eft the

#include<stdioh>
#include <gdlib.h>

void CallOut

{

}

numballs-- instruction

e ) ) we used for testing
nt PlckNum((lnt [1, int *);
{

nt num, int)éalln); , int totalb)

ntmain () { : S
int naf’,\ﬂLAn;(NnﬂTﬁdls ) return; Q
int jar| ) i i
int inume !{nt IsJarEmpty (int totalb) "
sand(1237), ) return totalb==0;
numballs=InitializeJar(jar); }

i

while(!IsJarEmpty(numballs))  lint pickNum (intinj arJ}b
int *totalb)

"BlckNum( ar &numballs); [¢ FetUrn newnum:
CallOut(newnumcallnum); |y '
'2;’.23%'&? fonly for testing] [ i callout (nt num, int calln)
eurn 0; ) reurn; 20

drawv8.c — Final Version

#include<stdioh> int Intidizedar(int injar(])
#include<stdlibh> faurmn MAXNUM:

void PrintJar(int injar[], int totalb)
return;

int PickNum (nt [], int *);
void CalQut (nt num, int calln);
int main ()

int newnum, numbals;

int jarHMAXNUM];
cdlnum= 1,

gand(1237),
numballs=InitidizeJar(jar);
while(!IsJarEmpty(numballs))

newnum=

PickNum(jar,& numballs);
Call OLrlrt&newnum cdlnum
callnumt-+;

int 1sJarEmpty (int totalb)
return total b==0;

int PickNum ?ﬁtl?éﬂk)

) return newnum;

\void CallOut (nt num, int calln)
return;

1}'eturn 0;
} 21

A Different Approach

* Pre-assign the numbers randomly to the jar
array
« Call out the numbers sequentially

22

drawv9.c — Alternative Version

#include <stdiah> void InitidizeJar(int injar[])
#include <stdlibh>

#define MAXNUM 75 return;
void Initidizear (intinjar(]);

int IsJarEmpty (int current);

int PickNum {int [], int);

void CalOut (nt num, int calln);
int main ()

nt IsJarEmpty (int current)

return current==MAXNUM;

int pewnum, calnum=0;

int ja[MAXNUM];

srand(1237);,

InitidizeJar(jar);

while(!1sJarEmpty(calnum))
newnum=

PickNum(jer, callnumy,

CallOut(newnum,calnum);
calnunmi+;

nt PickNum (int injar[],int current)

returninjar[current];

oid CallOut (int num, int calln)

printf("Call number %d: %dn",
caln+1, num);
return;

return O,
} 23

drawv9.c -- InitializeJar
¥0id Initiaizedar (intinjar[])
inti, index, temp;
double random;

for(i=0;i<MAXNUM;i++)
{ injar[i]=i+1; }
for(i=0;i<MAXNUM;i++)

random = rand();

/I pick the index of the number to be swapped
index = MAXNUM * random/aRAND_MAX+1.0);
/I swap injar{index] with injar[i

temp = injar[index];

injafindex] = injari];

injafi] = temp;

leturn; 24
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