
1/29/2020

1

EECS 2031
I/O
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Topics
• Functions
• User Interface
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Data Types
• 4 basic types in C

o char – Characters
o int -- Integers
o float – Single precision floating point numbers
o double – Double precision floating point numbers
o Unsigned, long, long long, short  (different from system to system).

In <stdint.h>
o int8_t unit8_t
o int16_t unit16_t
o int32_t unit32_t
o int64_t unit64_t
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C Basics
• Variable name is a combination of letters, numbers, 

and _ that does not start with a number and is not a 
keyword

• Abc   abc5 aA3_ but not 5sda
• #include <filename.h>  replaces the include by the 

actual file before compilation starts
• #define abc xyz replaces every occurrence of abc 

by xyz 

Basic Operations
• Addition, subtraction, multiplication, division, and 

mode (+ - * / %).
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C Basics
• Decimal numbers  123487
• Octal: starts with 0   0654
• Hexadecimal   starts with 0x or 0X ox4Ab2
• 7L for long int =7
• 8U for unsigned
• For floats 24, 23.45, 123.45e-8, 3.4F, 2.15L
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Mixed type arithmetic

int

int
int

double

double
double

int

double
double

int x=5, y=2, w;
double z, q = 2;

z = x/y; 
// z = 2.0

w = x/y;
// w = 2

z = x/q;
// z = 2.5

w = x/q;
// w = 2

Mixed type arithmetic
• 17 / 5

o 3

• 17.0 / 5
o 3.4

• 9 / 2 / 3.0 / 4
o 9 / 2     =  4
o 4 / 3.0  =  1.333
o 1.333 / 4     =  0.333 

Mixed type arithmetic
• How do you cast variables?

e.g.     

int varA = 9, varB = 2;  
double  varC;

varC = varA  /  varB;       //  varC is 4.0

varC = varA  /  (double) varB   // varC is 4.5

Doesn’t change the value of varB, 
just changes the type to double
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C Basics
• Expressions
• abc= x+y*z
• J=a%i
• ++x vs. x++
• X += 5;      

//    x = x + 5;
• Y /= z;       

//     Y = Y / z
What is x *= y+1 ? addition higher than *=

Pre‐ and Post‐ Operators
• ++ or --
• Place in front, incrementing or decrementing occurs BEFORE

value assigned

• Place in back, occurs AFTER value assigned

k = i++;

k = ++i;

i = 2 and k = 1

k =--i;

k = i--;

i = i + 1;
k = i;

3
3

i = i - 1;
k = i;

1
1

k = i;
i = i + 1;

2
3

k = i;
i = i - 1;

2
1

i = 2 and k = 1

Precedence
• ( ) Parentheses L to R 1
• ++, - - Postincrement L to R 2
• ++, - - Preincrement R to L 3
• +, - Positive, negative L to R 3
• *, /, % Multiplication, division     L to R 4
• +, - Addition, subtraction L to R 5
• <=, >=, >, < Relational operator L to R 6
• ==, != Relational operator L to R 7
• && Logical AND L to R 8
• || Logical OR L to R 9
• +=, -+, *=, /=, %= Compound assignment      R to L 10
• = Assignment R to L 10



1/29/2020

5

Examples
• int a=2, b=3; c=5, d=7, e=11, f=3;
• f +=a/b/c;
• d -=7+c*--d/e;
• d= 2*a%b+c+1;
• a +=b +=c +=1+2; 

2/3=0/5=0  --> f=3

5 * 6 = 30; 30/11=2 2+7=9; d=d-9= 6-9=3

2*2=4%3=1; 1+5+1=7

c=3+5=8; b=3+8=11; a=2+11=13

C – First Program
1. /* Our first program  */

2. #include <stdio.h>

3. void main() {

4. printf(“Hello World \n”);

5. }

Special ,Characters
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\n New line

\t Tab

\” Double quote

\\ The \ character

\0 The null character

\’ Single quote
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Formatting Output

printf("|%d|%5d|%-5d|%5.3d\n",i,i,i,i);

|40|   40|40   |  040

printf("|%10.3f|%-10.3f|%f|%g|%e\n",x,x,x,x,x);

|     8.100|8.100     |8.100000|8.1|8.100000e+00

Modifiers
• signed (unsigned) int  long int
• long long int
• int may be omitted
• sizeof()

Input
• Scanf is used to read from the standard input
• scanf(“%d  %d\n”,&i,&j);

• scanf(“%d%d\n”),&i,&j);

• scanf(“%d,%d\n”),&i,&j);

• scanf(“%d, %d\n”),&i,&j);
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Characters
• One byte
• Included between 2 single quotes
• char x =‘A’
• Character string “This is a string”
• ‘A’ != “A”

• X=‘\012’   newline or 10 decimal
A A \0

Characters

Boolean Expressions
• Relational operators
• ==, !=, <, <=, >, >=
• Logical operators
• &&, ||, !
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I/O
• Every program has a standard input and output 

(stdin, stdout and stderr)
• Usually, keyboard and monitor
• Can use > and < for redirection
• printf(“This is a test  %d \n”,x)
• scanf(“%x%d”,&x,&y)
%d %s %c %f %lf
integer string character float double 

precision

I/O
• int getchar

o Returns the next character on standard input or EOF if there are no 
characters left.

• int putchar(int c);
o Writes the character c on the standard output

• int printf(char *format,…)

• printf(“The result is %f \n”,x);

Bitwise Operators
• Works on the individual bits
• &, |, ^, ~
• short int i=5, j=8;
• k=i&j;
• k=i|j;
• k=~j;
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Bit Shifting
• x<<y means shift x to the left y times
• x>>y means shift x to the right y bits
• Shifting 3 many times 0    3

1    6

2   12

3   24

4 48

13 49512

14 32768

Bit Shifting
• What about left shifting
• If unsigned, 0 if signed undefined in C
• It could be logical (0) or arithmetic (sign)
• Unsigned int I =714
• 357   178   89   44   22   11   5   2   1   0
• What if -714
• -357  -178  -89  . . . -3  -2  -1  -1  -1  -1  


