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1.1 Numbers system :- 

 

1.3.1 Decimal System  (0-9) :- Decimal system is a way of writing numbers. Any 

number, from huge quantities to tiny fractions, can be written in the decimal system 

using only the ten basic symbols 1, 2, 3, 4, 5, 6, 7, 8, 9, and 0. The value of any of 

these symbols depends on the place it occupies in the number. The symbol 2, for 

example, has totally different values in the numbers 832 and 238, because the 2 is in 

different places in each of the numbers. Because the value of a symbol depends on 

where it is placed wit hin a number, the decimal system is known as a place-value 

system.  

Decimal representation of X ={... x2x1x0 . x-1x-2x-3...} 

the value of X is 

X =  xi10i 

Example / The number  (4572.18) means  :- 

4 * 103 +5 *102 +7 *10 +2 *100 +1 *10-1+ 8 *10-2 

Or  

672.93=6*102+ 7*101+2*100+8*10-1 +9*10-2 

1.3.2  Binary System :- In the decimal system, ten different digits are used to 

represent numbers with a base of ten. In the binary system, we have only two digits, 

1 and 0. Thus numbers in the binary system are represented to the base two. 

 02 = 010 

 12=110 

How do we represent larger numbers? As with decimal notation, each digit in a 

binary number has a value depending on its position. 

Conversion of the binary system to decimal system :- 

The formula is :N =anR
n +an-1R

n-1 + ….aoR
o +a-1R

-1 +…….a-mR-m 

102 = 1 * 21 + 0 * 20 = 210 

112 = 1 * 21 + 1 * 20 = 310 
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1002 = 1 * 22 + 0 * 21 + 0 * 20 = 410 

101.112 = 1 * 22 + 0 * 21 + 1 * 20 +1 * 2-1 +1 * 2-2 = 5.7510 

 

 

N=1 * 24 + 1 * 23 + 0 * 22 +0 * 21 +1 * 20 +0 * 2-1 +1 * 2-2 +1 * 2-3 

(11001.001)2=(25.375)10 

Conversion of the decimal system to binary system :- 

converting Decimal to Binary number equivalents is to write down the decimal 

number and to continually divide by 2 (two) to give a result and a remainder of either 

a "1" or a "0" until the final result equals zero. 

Example/ convert the decimal number 29410 into its binary number equivalent . 

 

 

 

 

 

 

 

 

 

Example/convert (0.75)10            ( ? )2 

0. 75 x 

2 

MSD 

 

 

 

LSD 

1 50 x 

2 

1 00 

(0.75)10            ( 0.11 )2 
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Example/convert (0.126)10            ( ? )2 

0. 126 x 

2 

MSD 

 

 

 

 

 

LSD 

0 252 x 

2 

0 504 x 

2 

1 008 x 

2 

0 016 

(0.126)10            ( 0.0010 )2 

Exercises /convert  (10.15)10            ( ? )2                              (Answer =1010.001) 

1.3.3 Octal Number System (Base-8) 

The octal number system uses EIGHT values to represent numbers. The values are, 

0 1 2 3 4 5 6 7 

with 0 having the least value and seven having the greatest value. Columns are used 

in the same way as in the decimal system, in that the left most column is used to 

represent the greatest value. Each column represents a power of 8,  

264 becomes ..... 

4 * 80 = 4 

6 * 81 = 48 

2 * 82 = 128 

adding the results together gives 180 (in decimal) . Octal was used extensively in 

early mainframe computer systems. 

(264)8 =(180)10 

To do the inverse  ( by the same way we use to convert decimal number to binary 

system but here (divided by 8) 

4 180 /8 MSD 

 

 

 

LSD 

6 22/8 

2 2/8 

 0 

(180)10 =(264)8 
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1.3.4 Adding binary numbers  :- is a very simple task, and very similar to the 

longhand addition of decimal numbers. As with decimal numbers, you start by adding 

the bits (digits) one column, or place weight, at a time, from right to left. Unlike 

decimal addition, there is little to memorize in the way of rules for the addition of 

binary bits: 

0 + 0 = 0 
1 + 0 = 1 
0 + 1 = 1 
1 + 1 = 10 
1 + 1 + 1 = 11 

                                      11   1   <--- Carry bits ----->  11 
.        1001101             1001001                           1000111 
.     + 0010010          + 0011001                        + 0010110 
.         ---------                ---------                               --------- 
.        1011111             1100010                            1011101 

1.3.5 Subtraction binary numbers  :- is generally simpler than addition since only 

two numbers are involved and the upper value representation is greater than the 

lower value representation. The problem of "borrow" is similar in binary subtraction to 

that in decimal. We can construct a subtraction table that has two parts - the three 

cases of subtracting without borrow, and the one case of the involvement of a borrow 

digit, no matter how far to the left is the next available binary digit. 

A B A-B  

0 0 0  

1 1 0  

1 0 1  

10..0 1 1 The One case of 

Borrow 

 

original = 01...1 
and 
result = 1 

 Examples / 
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2.FORTRAN (Formula Translation)  Programs ( lecture-2) 

program Structure  

 Input data 

 Processing  

 Output data 
 

 

2.1 Fortran Symbols : -it is consisting from 

1- Alphabetic letters :- consist of capital and small letters (a-z) and (A-Z)  

2- Numbers :- (0 – 9) . 

3- special  character :- $ , ( ) , ** ………. 

 

2.2 Numerical constant :- 

1- fixed point constant :- this type contains only integer number with out any decimal 

comma as “0 , -5 , -147,1000………..etc 

2- Floating point constant :- this type contains real number with decimal comma (1.2 

,-30.5 ,0.0005……etc ) .The real number can be written by using (E-notation ) As  

2.0 *104  =2.0E4 

1.63*10-1 =163E-3 

0.0001=1E-4  

3- logical constant :- this type  can be limited by ( False or True ) 

4- Complex constant :- this type contains from two part 1st ( real parts ) . 2nd 

(imaginary part ). 

As      3.2 -1.86i    ,  -5.0+16.3i     where (i) = √   

5- string constant :- this type contains a series of characters used to write a title   , 

 As  :- (Name) 

 

2.3 Variable 

1- Integer variable :-This type used to save only integer numbers , this variables 

are I,J,K,L,M,N (  any variable start by any from this variable is integer variable 

as well)   
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2- I=5         True 

3- K=32      True  

4- J=6.2     False  

5- L=8/3     False  

6- N=6.00  False  

2- Real variable :-This type used to save real numbers , as (A,B,C,D………Z) with 

out using (I,J,K,L,M,N ) , 

 

( note :if we need to save  some of (integer variables as real variable ) we must write 

that in the begin )  

 

2.4 Arithmetic Expression :- 

Arithmetic expression in Fortran , as   (*/- / ,**…….. ) 

Fortran  expression Arithmetic expression 

X*Y/(X+Y)**2 X.Y/(X+Y)2 

SQRT (X)*Y**2 √    .y
2 

((a*x*c)/(y**2))+1.0/(-b)    

  
  

 

  
 

 

 

2.5 Library Function:- 

Function in Fortran Function 

SQRT(X) √  

ABS(X) | | 
EXP (X)    
ALOG10(X) Log(x) 

ALOG(X) Ln(x) 

SIN(X),COS(X),TAN(x) Sin x , Cos x, tan x 

COTAN (X) Cot x 

ATAN(X) Tan-1 x 

SINH(x) Sinh x 

ASIN(X) Sin-1 x 

Float (X)  

Int(X)  

 

 

 



7 
 

2.5 Input Statements  

 Read :- :- it is used to input the value of variables , The general format of read 

,as follows  

READ ( *, *) list of variables separated by commas 

 Note the followings 

 each reading statement starts reading from a new line 

 reading continues from the next line if the input data is not enough 

 data values in a line should be separated by commas or blanks 

 data values must agree in types with the variables they are read into 

 except that integer values can be read into real variables but real 

values cannot read into integer variables . 

 

2.6 Output Statement :- 

  1- write (*,*) list of variables , expressions, or constants separated by commas 

  2-PRINT*, list of variables , expressions, or constants separated by commas 

 Note the followings 

 each PRINT statement starts printing on  a new line . 

 printing continues in the next line if the line is not enough to hold the 

output of the print statement . 

 a variable that does not have a value will produce ???? if it is printed .  

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

Example :- Calculate Z=
 

 
     (USE  I=4 , K=3). 

program  aaa 
read(*,*) I, k 
Z=I/K 
Write(*,*)  z 
stop 
end 

program  aaa 
real:: I,K 
read(*,*) I, k 
Z=I/K 
Write(*,*)  z 
stop 
end 

Result z=1 (Error ) Result z=1.33333 √ 

 

Example :- Write a program using FORTRAN90 language to find the value of ' C' 

from the following equation :-  
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   (use a=9, b=7 ,d=8) 

Answer/ 

Program    value 

Write (*,*) 'enter the value of a ,b ,d' 

Read (*,*) a ,b, d 

C=(a +b)/d 

Write (*,*) 'the value of C=',C 

Stop 

End 

Example :- Write a program using FORTRAN90 language to find the value of 'X1, 2' 

from the following equation :-  

X1,2 =
  √      

  
 

Program   equation 

Write (*,*) 'Enter the coefficients of equation' 

Read(*,*) b, a ,c 

d=(b**2-4*a*c) 

X1=(-b + sqrt (d))/( 2*a) 

X2=(-b -  sqrt (d))/( 2*a)  

Write (*,*) 'X1=',X1 , 'X2=',X2 

STOP 

END 

 

 

 

 

 

 

 


