
Programming in Mathematica

Assignments

Definition

Increment, PreIncrement, AddTo, SubtractFrom 

Decrement, PreDecrement, TimesBy, DivideBy

Input, InputString

Print

Logical Structures

Clear

Do

EvenQ, OddQ

Nested Loops

While, For

Relational Expressions

If, TrueQ

Logical operators

Transfer of control, Goto
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When run this command, Mathematica would prompt with a window. 
Type the symbol and its value. 
e.g. 

Input[ "mass  = ?"]

When window appears, type mass = 9.0, and press the enter key. 
Mathematica then assigns value 5 to the variable mass, and 
responds with the following output:

Out[7]= 9.0
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Write a program to find all prime numbers less than a given n.



Output statements

Results obtained in a program are generally written using the following statement:

Print[ variable ]

Messages  can be printed on screen  by  enclosing them in  double quote (“) sign:

Print[“You are welcome!”]

You are welcome!
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Example

Find all natural 

numbers n 

between 1 and 

12 for which 

the polynomial 

xn + 64 can be 

written as a 

product of two 

nonconstant 

polynomials 

with integer 
coefficients.
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Logical Structures

Like other languages, 

Mathematica supports the following logical structure:

Sequential: 

Top to Bottom flow

Repetitive: 

Loops: Do, While, For

Selective:

If  true/false conditions
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Clearing Values 

Mathematica never forgets values assigned to a variable unless instructed to do so. 

A common source of puzzling bugs is 

the inadvertent reuse of previously defined variables or functions definitions. 

Clear the value of a variable either before using it or immediately after using it. 

To clear the value of the variable y, type 

y = . or Clear[y]. 

Clear [y] 

Several variables can be cleared together,

Clear[f, x, a] 

To clear all items, use the following command:

Clear["Global`*"] 
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Nested loops

In many applications there are several factors (variables) which change 

simultaneously, and this calls for what we call a nested loop. Instead of 

trying to describe the situation, let us look at some examples.

Do[Do [Print[i, " ", j], {j, 1, 2}],{i, 1, 3}]

Example: Find all the pairs (n, m) for n, m ≤ 10 such that n2 + m2 is a square 

number (e.g., (3, 4) as 32 + 42 = 52).

=⇒ Solution.

Do [Do [If[ Sqrt[i^2 + j^2] ∈ Integers, Print [i, " ", j]], {j, i, 10}], {i, 1, 10}]

Here is  the result

3 4

6 8
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One can make the nested Do loop a bit shorter. The following is an 

equivalent code to the first example of a Nested Do loop



26



27



28



Relational Expressions

MATHEMATICA has the following relational expressions: 

Operator            Meaning

= =                     Equal To

!=                       Not Equal To

<                        Less Than

>                        Greater Than

<=                      Less Than Or Equal To

>=                      Greater Than Or Equal To
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Two  variables  x and y in MATHEMATICA can be  compared  

using  the following relational statements:

(x =  y) true if x equals y otherwise false;

(x != y) true if x and y are unequal otherwise false;

(x >  y) true if x is greater than y, false otherwise;

(x <  y) true if x is less than y, false otherwise;

(x >= y)  true  if  x is greater than or  equal  to  y,  false otherwise;  

(x <=  y)  true  if  x  is  less than  or  equal  to  y,  false otherwise.
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Logical operators

Relations given above may be combined with the following logical operator:

And,  Or, Not

(A && B) is true only if both A and B are true, otherwise it is false. 

(A || B) is true if either A or B is true (both may be true), otherwise it is false.

(! A) is true if A is false, and false if A is true.

Example 

x = 26

If[ x <=50 && x >=10 , 

Print["Given no. lies in [10, 50]"] , 

Print["Given no. does not lie in [10, 50]"] ]

Given no. lies in [10, 50]
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Transfer of Control: Unconditional Jumping

The  simple  Goto statement transfers

the control  to  another line  within a procedure.

( ……

…….

…….     

label ;

…….  

…….

…….    

If[ logical expression, Goto [ label ]]  

……..

……..

……..

)
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Special Characters: Mathematical and 
Other Notation


