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Some slides/content are borrowed from Tansel Dokeroglu, Nihan
Kesim Cicekli, and the lecture notes of the textbook by Hanly and 

Koffman.



#include<math.h>





Scope
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Scope Rules

• Global scope 
• Identifier defined outside function, known in all 

functions

• Used for global variables, function definitions, function 
prototypes

• Function scope  
• Can only be referenced inside a function body



Scope Rules

• Block scope  
• Identifier declared inside a block  

• Block scope begins at definition, ends at right brace

• Used for variables, function parameters (local variables 
of function)

• Outer blocks "hidden" from inner blocks if there is a 
variable with the same name in the inner block

• Function prototype scope 
• Used for identifiers in parameter list



Namespaces

• Determines where the definition of variables are 
valid!

• Global space.

• main() function space.

• Block structures.



Namespace Example

Output:
a in block structure = 20
a in main() = 10
a in f() = 10
a in g() = 30
a in h() = 0



Storage-based Types of 
Variables
Auto vs. register vs. static variables
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Storage Classes

• Storage class specifiers
• Storage duration – how long an object exists in memory
• Scope – where object can be referenced in program
• Linkage – specifies the files in which an identifier is 

known (more in Chapter 14)

• Automatic storage
• Object created and destroyed within its block
• auto: default for local variables 

auto double x, y;

• register: tries to put variable into high-speed registers
• Can only be used for automatic variables

register int counter = 1;



Storage Classes

• Static storage  
• Variables exist for entire program execution

• Default value of zero

• static: local variables defined in functions.  
• Keep value after function ends

• Only known in their own function

• extern: default for global variables and functions
• Known in any function



Parameter passing in 
functions
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Call by Value

• The arguments of the function are just copies of the 
passed data!

void f(int a)
{

a = 10 * a;
}
void g(int b)
{

b = 10;
f(b);
printf(“%d”,  b);

}



Call by Value

• So, what do we do? How can I get the 
changed value?
• You can use the “return” statement for a 

variable.
• If you have more than one variable, you can 

use global variables.
• Or, you can use pointers!



Today

• Arrays:
• Storing and working collections of data

• Declaration & use

• Initialization

• Passing arrays to functions

• Multi-dimensional arrays
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char chr_arr[100];
float flt_arry[100];
double  dbl_arry[20];















Array initialization
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Initializing an Array in a Definition with an initializer List



Specifying an Array’s Size with a Symbolic Constant and Initializing Array Elements
with Calculations



Summing the Elements of an Array



Graphing Array Element Values with Histograms



Rolling a Die 6000 Times and Summarizing the Results in an Array





modifyArray( a, SIZE ); 

modifyElement( a[ 3 ] ); /* pass array element a[ 3 ] by value */

Fig. 6.13:


