
H1-1

© 1996 UW CSE

Nested Loops

H1-2

Printing a 2-D Figure

How would you print the following diagram?

    

    

    

repeat 3 times

print a row of 5 stars
repeat 5 times

print  

It seems as if a loop within a loop is needed.
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#define ROWS 3

#define COLS 5
…

row = 1;

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

…

row =  row + 1;

}

Nested Loop

H1-4

row = 1;                        

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}

inner 
loop: 
print 
one 
row

outer 
loop: 
print 3 
rows

Nested Loop
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Trace

row: 

col:

output:
row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}

H1-6

Trace

row: 

col:

output:

1

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}

H1-8

Trace

row: 

col:

output:

1

1

*
row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2

*
row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2

* *
row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2 3

* *
row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}

H1-12

Trace

row: 

col:

output:

1

1 2 3

* * *
row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2 34

* * *
row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}

H1-14

Trace

row: 

col:

output:

1

1 2 34

* * * *
row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2 34 5

* * * *
row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2 34 5

* * * * *
row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2 34 5 6

* * * * *
row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}

H1-18

Trace

row: 

col:

output:

1

1 2 34 5

2

6

* * * * *
row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2 34 5

2

6 1

* * * * *
row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}

H1-20

Trace

row: 

col:

output:

1

1 2 34 5

2

6 1

* * * * *
*

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2 34 5

2

6 1 2

* * * * *
*

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}

H1-22

Trace

row: 

col:

output:

1

1 2 34 5

2

6 1 2

* * * * *
* *

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2 34 5

2

6 1 2 3

* * * * *
* *

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2 34 5

2

6 1 2 3

* * * * *
* * *

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2 34 5

2

6 1 2 34

* * * * *
* * *

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}

H1-26

Trace

row: 

col:

output:

1

1 2 34 5

2

6 1 2 34

* * * * *
* * * *

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2 34 5

2

6 1 2 34 5

* * * * *
* * * *

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}

H1-28

Trace

row: 

col:

output:

1

1 2 34 5

2

6 1 2 34 5

* * * * *
* * * * *

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2 34 5

2

6 1 2 34 5 6

* * * * *
* * * * *

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2 34 5

2 3

6 1 2 34 5 6

* * * * *
* * * * *

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2 34 5

2 3

6 1 2 34 5 6 1

* * * * *
* * * * *

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}

H1-32

Trace

row: 

col:

output:

1

1 2 34 5

2 3

6 1 2 34 5 6 1

* * * * *
* * * * *
*

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}



H1-17

© 1996 UW CSE

H1-33

Trace

row: 

col:

output:

1

1 2 34 5

2 3

6 1 2 34 5 6 1 2

* * * * *
* * * * *
*

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}

H1-34

Trace

row: 

col:

output:

1

1 2 34 5

2 3

6 1 2 34 5 6 1 2

* * * * *
* * * * *
* *

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2 34 5

2 3

6 1 2 34 5 6 1 2 3

* * * * *
* * * * *
* *

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2 34 5

2 3

6 1 2 34 5 6 1 2 3

* * * * *
* * * * *
* * *

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2 34 5

2 3

6 1 2 34 5 6 1 2 34

* * * * *
* * * * *
* * *

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2 34 5

2 3

6 1 2 34 5 6 1 2 34

* * * * *
* * * * *
* * * *

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2 34 5

2 3

6 1 2 34 5 6 1 2 34 5

* * * * *
* * * * *
* * * *

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2 34 5

2 3

6 1 2 34 5 6 1 2 34 5

* * * * *
* * * * *
* * * * *

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2 34 5

2 3

6 1 2 34 5 6 1 2 34 5 6

* * * * *
* * * * *
* * * * *

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Trace

row: 

col:

output:

1

1 2 34 5

2 3 4

6 1 2 34 5 6 1 2 34 5 6

* * * * *
* * * * *
* * * * *

row = 1;                               

while ( row  <=  ROWS ) {

/* print a row of 5 *’s */

col = 1;

while (col <= COLS) {

printf(“*”);

col = col + 1;

}

printf( “\n” );

row =  row + 1;

}
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Print a Multiplication Table

1 2 3

1 1  2 3

2 2 4 6

3 3 6 9

4 4 8 12

H1-44

Print a Multiplication Table

1 2 3

1 1  2 3

2 2 4 6

3 3 6 9

4 4 8 12

1 2 3

1 1 * 1 1 * 2 1 * 3

2 2 * 1 2 * 2 2 * 3

3 3 * 1 3 * 2 3 * 3

4 4 * 1 4 * 2 4 * 3
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1  2 3

2 4 6

3 6 9

4 8 12

1 2 3

1

2

3

4

Print Row 2

col = 1;

while (col <= 3) {

printf(“%4d”,  2   *  col );

col = col + 1;

}

printf(“\n”);
row number

H1-46

row = 1;
while (row <= 4)  {

col = 1;
while (col <= 3) {

printf(“%4d”,  row  * col );
col = col + 1;

}
printf(“\n”);
row = row + 1;

}

Nested Loops
Print 4 rows

Print one row
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row col           
1 1 print 1

2 print 2
3 print 3

print  \n
2 1 print 2

2 print 4
3 print 6

print  \n

Loop Trace

H1-48

row col           
1 1 print 1

2 print 2
3 print 3

print  \n
2 1 print 2

2 print 4
3 print 6

print  \n

Loop Trace

row col
3 1 print 3

2 print 6
3 print 9

print  \n
4 1 print 4

2 print 8
3 print 12

print  \n
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Counting in for Loops

/* Print n asterisks */

for ( count = 1 ; count <= n ;  count = count + 1 ) {

printf ( “*” ) ;

}

H1-50

Counting in for Loops

/* Print n asterisks */

for ( count = 1 ; count <= n ;  count = count + 1 ) {

printf ( “*” ) ;

}

/* Different style of counting */

for (  count = 0 ; count < n ;  count = count + 1 ) {

printf ( “*” );

}
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#define ROWS 3

#define COLS 5

...

for ( row = 1;  row  <=  ROWS ;  row =  row + 1 ) {

for ( col = 1 ;  col <= COLS ;  col = col + 1 ) {

printf( “” );

}

printf( “\n” );

}

“3 Rows of 5” as a Nested for Loop

inner 
loop: 
print 
one 
row

outer 
loop: 
print 3 
rows
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Yet Another 2-D Figure

How would you print the following diagram?



 

  

   

    

Algorithm:

For every row ( row =  1, 2, 3, 4, 5 )

Print row stars
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Solution: Another Nested Loop

#define ROWS 5

...

int  row, col ;

for ( row = 1 ;  row <= ROWS ;  row = row + 1 ) {

for ( col = 1 ;  col <= row ;  col = col + 1) {

printf( “” ) ;

}

printf( “\n” );

}

H1-56

Yet One More 2-D Figure
How would you print the following diagram?

    

   

  

 



For every row ( row = 0, 1, 2, 3, 4)

Print  row spaces followed by (5 - row) stars



H1-29

© 1996 UW CSE

H1-57

Yet Another Nested Loop
#define ROWS 5

...

int  row, col ;

for ( row = 0 ;  row < ROWS ;  row = row + 1 ) {

for ( col = 1 ;  col <= row ;  col = col + 1)

printf( “  ” ) ;

for ( col = 1 ;  col <= ROWS – row ;  col = col + 1)

printf( “” ) ;

printf( “\n” );

}

H1-58

while ( sum < 10 ) ;
sum = sum + 2;

Some Loop Pitfalls
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while ( sum < 10 ) ;
sum = sum + 2;

Some Loop Pitfalls

for ( i = 0; i <= 10; i = i + 1);
sum = sum + i ;

H1-60

while ( sum < 10 ) ;
sum = sum + 2;

Some Loop Pitfalls

for ( i = 1;  i != 10 ; i = i + 2 )
sum = sum + i ;

for ( i = 0; i <= 10; i = i + 1);
sum = sum + i ;
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int i ;

double x ;

for ( i = 0 ; i < 50 ; i = i + 1 )

{

x = (double) i / 5.0 ;

printf(“%.18f”, x) ;

}

Use ints as Loop Counters

Exercises:

The for Statement: Nested Loop

*

***

*****

*******

1

*

***

*****

*******

2

*********

*******

*****

***

*

3

*********

*******

*****

***

*

4

Write a program to display the following outputs :
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#include <stdio.h>

#define COL  7

#define ROWS 4

int

main()

{

int r,c,i;

for ( r = 1; r<=ROWS ; r++)

{

for (c = 1; c <=4-r; c++)

printf("#");

for (i=1; i <= 2* r - 1 ; i++)

printf("%d",ROWS-c);

for (c = 1; c <=4-r; c++)

printf("#");

printf("\n");

}

return(0);

}

#include <stdio.h>

#define COL  7

#define ROWS 4

int

main()

{

int r,c,i;

for ( r = 1; r<=ROWS ; r++)

{

for (c = 1; c <=4-r; c++)

printf(" ");

for (i=1; i <= 2* r - 1 ; i++)

printf("%d",ROWS-c);

printf("\n");

}

return(0);

}




