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T Linear algebra is the branch of algebra in which we study vector spaces, linear dependence and independence, 

dimension, subspaces, and linear transformations. A linear  transformation between two vector spaces is a rule that 
assigns a vector in one space to a vector in the other space. This paper is a  study of  the properties of  a linear 
transformation.
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Introduction: 
Let F be a field and V be a non empty set defined under two 
binary operations addition and scalar multiplication, then V is 
said to ba a vector space if the following axioms are satisfied.

1.  V is an abelian group under addition,ie

2. a∈F,�∈V implies a�∈V,∀a∈F

Definition: 
A non-empty sub set w of a vector space V over a field F is 
called a subspace of V if w itself is a vector space over F under 
the same operations of addition and scalar multiplication as 
defined in V Zero space and vector space V are subspaces of V 
over F and are called improper subspaces or trivial 
subspaces of V, all other subspaces of V are called proper 
subspaces of V.

Theorem: A non-empty subset w of a vector space V over a 
field F is a sub space of V if

Theorem: A non-empty sub set w is a sub space of a vector 
space V over F iff 

aa+bβ∈w ∀a,β∈w and a,b∈F  

Linear transformations:
Let U and V be two vector spaces over the  same field F, the 
mapping T:U�V is said  to be a linear transformation if,

Linear transformation is also called as linear  
map or linear operator.

Theorem : A mapping T:U�V , from a  vector space U(F)in to 
V(F)is a linear  transformation iff 

Proof: Suppose T:U�V  is a linear  
transformation , then
 
 

Conversely, 

Properties of linear transformation:
THEOREM:    If T:U� V  linear transformation then 

Proof:
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Theorem: If β ,β ……………….β   be any 1 2 n

basis of a vector space V and a ,a ,……….a   1 2 m

be any m vectors of the vector space w,then 
there exists  one and only one linear 
transformation 

Conclusions:
Linear transformations are used in both abstract mathematics, 
as well as computer science.The additive property of the 
linear transformation is that the out put will be the same if the 
numbers are added first and then transformed or if they are 
transformed and then added together ie T(a+β)=T(a)+T(β). 
The scalar multiplication of the linear transformation is that 
the out put will be the same if the variable a is multiplied by 
scalar and then transformed or if it is transformed and then 
multiplied ie T(ca)=cT(a)
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