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ME 201 
Thermodynamics 

 
MATLAB Tip Sheet 

Using Vectors and Matrices 
 
MATLAB’s ability to manipulate vectors and matrices is one of its most powerful features.  
Using MATLAB’s vectorization capabilities allows for redundant calculations to be done quickly 
and easily.   
 
Matrix and Vector Assignments 
A column (1 x n) vector is assigned as follows: 
 a=[1;2;3;4;…] 
where [] is used to denote an array and the semicolon (;) is used to separate the vector elements. 
 
A row vector (n x 1) is assigned as follows: 
 a=[1 2 3 4 …] 
In this case a space is used to separate the vector elements 
 
A matrix (n x m) is assigned as follows: 
 a=[1 2 3 4 …; 1 2 3 4 …; 1 2 3 4 …; ….] 
 
To access a specific element (say the ith row and jth column) of a matrix, we would use 
 b=a(i,j) 
Note the use of parentheses () for this operation. Similarly, if we want to just access the 2nd 
column of a 5 x 2 array, we can do so with 
 c=a(1:5,2) 
 
Matrix and Vector Operations 
We can multiply two arrays together by using the multiplication symbol *.  Consider that a is a 2 
x 2 matrix and b is a 2 x 1 vector, then the multiplication 
 a*b 
will produce a 2 x 1 vector. 
Example 
Consider 
 a=[1 2 3;4 5 6;7 8 9] 
which gives 

a = 
 
     1     2     3 
     4     5     6 
     7     8     9 

and 
 b=[10;11;12] 
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which gives 
b = 
 
    10 
    11 
    12 

Then 
 c=a*b 
gives 

c = 
 
    68 
   167 
   266 

Note that 
 c=b*a 
will give the following error message 

Inner matrix dimensions must agree. 
If we want to multiply the 2nd row of a by b, we could use 
 c=a(2,1:3)*b 
which gives 

c = 
 
   167 

In matrix multiplication the matrix dimensions ARE NOT unrestricted! 
 
If we want to multiply the elements of two column vectors, then we need to use the Array 
Multiply operator, (.*).  For example, if we have two vectors given by 
 a=[a1; a2; a3] and b= [b1; b2; b3]  
and we want 
 c=[a1*b1; a2*b2; a3*b3] 
then our command would be 
 c=a.*b 
 
The determinant of a square matrix is obtained using the det function, 
 D = det(a) 
The inverse of a matrix can be obtained by using the inv function, such as 
 d=inv(a) 
Of course the multiplication of d and a will give the identity matrix. 


