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Lecture No. 5 

OPERATORS 
 
The operators used in the Matlab program can be described as the following: 
 
Operator  Description  

+ Addition or unary plus. A+B adds the values stored in variables A 

and B. A and B must have the same size, unless one is a scalar. A 
scalar can be added to a matrix of any size.  

- Subtraction or unary minus. A-B subtracts the value of B from A. 
A and B must have the same size, unless one is a scalar. A scalar 
can be subtracted from a matrix of any size.  

 

* 

Matrix multiplication. C = A*B is the linear algebraic product of the 
matrices A and B. More precisely,  

 
 

 
For non-scalar A and B, the number of columns of A must be equal 
to the number of rows of B. A scalar can multiply a matrix of any 

size.  

.* Array multiplication. A.*B is the element-by-element product of 

the arrays A and B. A and B must have the same size, unless one 
of them is a scalar.  

/ Slash or matrix right division. B/A is roughly the same as 
B*inv(A). More precisely, B/A = (A'\B')'.  

./ Array right division. A./B is the matrix with elements A(i,j)/B(i,j). 
A and B must have the same size, unless one of them is a scalar.  

\ Backslash or matrix left division. If A is a square matrix, A\B is 
roughly the same as inv(A)*B, except it is computed in a different 

way. If A is an n-by-n matrix and B is a column vector with n 
components, or a matrix with several such columns, then X = A\B 
is the solution to the equation AX = B. A warning message is 

displayed if A is badly scaled or nearly singular.  

.\ Array left division. A.\B is the matrix with elements B(i,j)/A(i,j). A 

and B must have the same size, unless one of them is a scalar.  

^ Matrix power. X^p is X to the power p, if p is a scalar. If p is an 

integer, the power is computed by repeated squaring. If the 
integer is negative, X is inverted first. For other values of p, the 

calculation involves eigenvalues and eigenvectors, such that if 
[V,D] = eig(X), then X^p = V*D.^p/V.  

.^ Array power. A.^B is the matrix with elements A(i,j) to the B(i,j) 
power. A and B must have the same size, unless one of them is a 
scalar  

'  Matrix transpose. A' is the linear algebraic transpose of A. For 
complex matrices, this is the complex conjugate transpose.  

.'  Array transpose. A.' is the array transpose of A. For complex 
matrices, this does not involve conjugation.  
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Please see this table as well: 
  

Symbol Operation Form Example 

+ Scalar-array addition A+B [6 3]+2=[8 5] 

- Scalar-array subtraction A-B [6 3]-2=[4 1] 

+ Array-array addition A+B [6 5]+[4 8]=[10 13] 

- Array-array subtraction A-B [6 5]-[4 8]=[2 -3] 

.* Array element by element multiplication A.*B [3 5].*[4 8]=[12 40] 

./ Array element by element right division A./B [4 8]./[2 2]=[2 4] 

.\ Array element by element left division A.\B [4 8].\[2 2]=[0.5 0.25] 

.^ Array element by element exponentiation A.^B 

[3 2].^2=[9 4] 

[3 2].^[2 4]=[9 16] 

2.^[3 2]=[8 4] 

 
 

Example 1: Find the value of u and w from the following: 

2 gu    and    12  gw    if 



















987

654

321

g  

MATLAB session: 

>> g=[1:3;4:6;7:9]; 

>> u=g-2 

u = 

    -1     0     1 

     2     3     4 

     5     6     7 

Example 2: When A and B contain the values shown below, give the values of C vector after     
executing the following statements. A = [ 2 -1 5 0]; B = [3 2 -1 4]  
a) C = A-B  
b) C = B + A -3  
c) C = B./A  
d) C = A.^B  
e) C = 2.^B+A  
f) C = 2*A+A.^B 

 

 

 

>> w=2*g-1 

w = 

     1     3     5 

     7     9    11 

    13    15    17 
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Example 3: The following table gives data for the distance traveled along five truck routes and the 

corresponding time required to traverse each route. Compute the average speed of each 

truck. 

Distance (mile) 560 440 490 530 370 

Time (hr) 10.3 8.2 9.1 10.1 7.5 

MATLAB session: 

>> d=[560 440 490 530 370]; 

>> t=[10.3 8.2 9.1 10.1 7.5]; 

>> speed=d./t 

speed = 

   54.3689   53.6585   53.8462   52.4752   49.3333 

 

Example 4: The current passing through an electrical resistor having a voltage V across it is given by 

ohm's law: RVi / , where R is the resistance. The power dissipated in the resistor is 

given by: RVP /2 . Use the following data to compute (a) the current, (b) the power 

dissipated in each resistor. 

R (ohm) 10
4 

2x10
4 

3.5x10
4 

10
5 

2x10
5 

V (volt) 120 80 110 200 350 

MATLAB session: 

>> R=[1e4 2e4 3.5e4 1e5 2e5]; 

>> V=[120 80 110 200 350]; 

>> current=V./R 

current = 

    0.0120    0.0040    0.0031    0.0020    0.0018 

>> power=V.^2./R 

power = 

    1.4400    0.3200    0.3457    0.4000    0.6125 

 

Example 5: The radioactive element polonium has a half-life of 140 days. Starting with 10 grams of 

plutonium today, how much is left at the end of every week for 10 weeks. The amount 

remaining is given by:   lifehalftime
amountinitialremainingamount

/
5.0 . 
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MATLAB session: 

>> initial_amount=10; 

>> half_life=140/7; % convert to weeks 

>> time=[1:10]; 

>> amount_remaining=initial_amount*0.5.^(time/half_life) 

amount_remaining = 

    9.6594   9.3303   9.0125   8.7055   8.4090   8.1225   7.8458   7.5786   7.3204   

7.0711 

 

Example 6: The following equation describes the blood pressure in the aorta during the period 

following the closure of the heart's aortic valve. Plot the model for 5.00  t seconds. 









 

2
7.9sin8 
teP t

 

 

 

MATLAB session: 

>> t=[0:0.005:0.5]; 

>> P=exp(-8*t).*sin(9.7*t+pi/2);  

>> plot(t,P) 

>> xlabel('Time (sec)') 

>> ylabel('Pressure') 

 Array-array element by element operations require that the two arrays have identical size and 

shape. Otherwise MATLAB will display an error message indicating that the array doesn't have the 

same dimensions. For example: 

>> A=[1:3] 

A = 

     1     2     3 

>> B=[1:4] 

B = 

     1     2     3     4 

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
-0.2

0

0.2

0.4

0.6

0.8

1

1.2

Time (sec)

P
re

ss
ur

e

This error message indicates 

that vectors A and B doesn't 

have the same size. 
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>> A.*B 

??? Error using ==> times 

Matrix dimensions must agree. 

 
Sheet (5) 

1. Consider the following arrays 

)Aln(B

423

797

10042

241

A 






















 

Write MATLAB expressions to do the following: 

a. Multiply the second column of B and the first column of A. 

b. Evaluate the maximum value in the vector resulting from element by element multiplication 

of the second column of B with the first column of A. 

c. Evaluate the sum of the first row of A divided element-by-element by the first three 

elements of the third column of B. 

2. Write MATLAB assignment for each of the following functions, assuming that w, x, y, and z are 

vector quantities of equal length, and that c and d are scalars. 

y

8.1)x2/(c

)x1(z

)y35.015.2(x
S

dz)iny(

e
A

zy

w
x

zy

w
x

E

x

c2

1
f
















 

 

3. The mechanical work W done in using a force F to push a block through a distance D is W=FD. 

The following table gives data on the amount of force used to push a block through the given 

distance over five segments of a certain path. Use MATLAB to find (a) the work done on each 

segment of the path and (b) the total work done over the entire path. 

 Path segment 

1 2 3 4 5 

Force (N) 400 550 700 500 600 

Distance (m) 2 0.5 0.75 1.5 3 
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4. The potential energy stored in a spring is kx
2
/2, where k is the spring constant and x is the 

compression in the spring. The force required to compress the spring is kx. The following table 

gives the data for five springs. Use MATLAB to find (a) the compression x in each spring and (b) the 

potential energy stored in each spring. 

 Spring 

1 2 3 4 5 

Force (N) 11 7 8 10 9 

Spring constant k (N/m) 1000 800 900 1200 700 

 

5. Estimate the average density of a Water/Ethanol mixture at different water compositions 
knowing that.  
Water density =1000 kg/m3  
Ethanol density =780 kg/m3  
Mixture density= Xwater × Water density + Xethanol × Ethanol density. 
 
 
6. Write a program to calculate average density, conductivity and specific heat for water in the range 
of temperatures from 0 to 50 C . Knowing that this parameters for water are a function of temperature 
such as the following equations.  
          The density  

ρ = 1200.92 – 1.0056 T
K

o 

+ 0.001084 * (T
K

o

)
2 

 

The condactivity  

K= 0.34 + 9.278 * 10
-4 

.T
K

o

 

           The Specific heat  

C
P 

= 0.015539 (T
K

o 

– 308.2)
2

+ 4180.9  

 

 


