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Lecture - III

Advanced Structures in C

Summary of Last Class

• Basic C Programming:
– C vs Java

– Writing to stdout

– Taking arguments

– Reading from stdio

– Basic data types

– Formatting

– Arrays and Strings

– Comparison Operators

– Loops

– Functions
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In Today’s Class

• Advanced Structures in C
– Memory Manipulation in C

– Pointers & Pointer Arithmetic

– Parameter Passing 

– Structures

– Local vs Global Variables

– Dynamic Memory Management
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Memory Manipulation in C
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Memory Manipulation in C
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Memory Manipulation in C
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Defining Pointers
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Using Pointers
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Using Pointers
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Using Pointers
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Parameter Passing in C
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Parameter Passing in C
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Parameter Passing in C

13

Arrays and Pointers
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Arrays and Pointers
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Arrays and Pointers
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Pointer Arithmetic
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Pointer Arithmetic
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Pointer Arithmetic
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Structures
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Pointers to Structures
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Enumerations
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Variables
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Static Local Variables
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Non-static Local Variables

• If i is not static, the same example program (from prev. 
slide) will output:
– i=1

– i=1

– i=1
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Global Variables

Global variables have file scope:

int i=0;

void foo() {

    i++;

    printf("i=%d\n",i); 

}

int main() {

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

}
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Dynamic Memory Management
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Dynamic Memory Management
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Dynamic Memory Management
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Dynamic Memory Management
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Memory Leaks

31

malloc Example
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int main ()

{

   int x = 11;

   int *p, *q;

   p = (int *) malloc(sizeof (int));

  *p = 66;

   q = p;

   printf ("%d %d %d\n", x, *p, *q);

   x = 77;

  *q = x + 11;

   printf ("%d %d %d\n", x, *p, *q);

   p = (int *) malloc(sizeof (int));

  *p = 99;

   printf ("%d %d %d\n", x, *p, *q);

}

$./malloc

11 66 66

77 88 88

77 99 88

free Example
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int main ()

{

   int x = 11;

   int *p, *q;

   p = (int *) malloc(sizeof (int));

  *p = 66;

   q = (int *) malloc(sizeof (int));

  *q = *p - 11;

   free(p);

   printf ("%d %d %d\n", x, *p, *q);

   x = 77;

   p = q;

   q = (int *) malloc(sizeof (int));

  *q = x + 11;

   printf ("%d %d %d\n", x, *p, *q);

 p = &x;

   p = (int *) malloc(sizeof (int));

  *p = 99;

   printf ("%d %d %d\n", x, *p, *q);

 q = p;

   free(q);

   printf ("%d %d %d\n", x, *p, *q);

}

./free

11 ? 55

77 55 88

77 99 88

77 ? ?

Summary

• Advanced Structures in C
– Memory Manipulation in C

– Pointers & Pointer Arithmetic

– Parameter Passing 

– Structures

– Local vs Global Variables

– Dynamic Memory Management

• Next Week: File I/O in C
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Hmm.

.

• Read Ch.5 & 6 from Kernighan & Ritchie

• HW-1 will be out on Thursday, Sep 11th and due Sep 18th.
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