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LINEAR TRANSFORMATION:

DEF:

A linear transformation is a transformation T: 𝑅𝑛 → 𝑅𝑚 satisfying 

1. 𝑇 𝑢 + 𝑣 = 𝑇 𝑢 + 𝑇 𝑣
2. 𝑇 𝑐𝑢 = 𝑐𝑇 𝑢
For all vectors 𝑢, 𝑣 𝑖𝑛𝑅𝑛and all scalar c

Or  

𝑇 𝑎𝑥 + 𝑏𝑦 = 𝑇 𝑎𝑥 + 𝑇 𝑏𝑦 = 𝑎𝑇 𝑥 + 𝑏𝑇(𝑏)
For all  𝑥, 𝑦 𝑖𝑛 𝑅𝑛



Properties of Linear Transformation

Theorem: Let  V and W be two vector spaces. Suppose 𝑇: 𝑉 → 𝑊 is a 

linear transformation. Then 

1. T(0) = 0

2. T(-v) = -T(v)  for all v in V

3. 𝑇 𝑢 − 𝑣 = 𝑇 𝑢 − 𝑇 𝑣 , 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑢, 𝑣 𝑖𝑛 𝑉
4. 𝑖𝑓 𝑣 = 𝑐1𝑣1 + 𝑐2𝑣2+…+𝑐𝑛𝑣𝑛, 𝑡ℎ𝑒𝑛
𝑇 𝑣 = 𝑇(𝑐1𝑣1 + 𝑐2𝑣2+…+𝑐𝑛𝑣𝑛)=𝑐1𝑇(𝑣1)+𝑐2𝑇(𝑣2)+𝑐3𝑇(𝑣3)+…+

𝑐𝑛𝑇(𝑣𝑛)



Example : 01 Matrix Transformation

T : 𝑀22 → 𝑅

𝑇
𝑎 𝑏
𝑐 𝑑

= 3𝑎 − 4𝑏 + 𝑐 − 𝑑

Sol

𝑇 𝑢 − 𝑣 = 𝑇 𝑢 − 𝑇 𝑣

𝑇 𝑣 = 𝑇
𝑎 𝑏
𝑐 𝑑

= 3𝑎 − 4𝑏 + 𝑐 − 𝑑

𝑇 𝑢 = 𝑇
𝑎 𝑏
𝑐 𝑑

= 3𝑎 − 4𝑏 + 𝑐 − 𝑑

T 𝑢 − 𝑣 =
𝑎 𝑏
𝑐 𝑑

−
𝑎 𝑏
𝑐 𝑑

=
0 0
0 0

= 30 − 40 + 0 − 0 =0



Example : 02 Matrix Transformation

T : 𝑀22 → 𝑅

𝑇
𝑎 𝑏
𝑐 𝑑

= 𝑎2 + 𝑏2

HOME 

WOEK



EXAMPLE :03 The Zero Transformation

The Mapping 𝑇: 𝑉 → 𝑊 is zero transformation such that T(v)=0

Sol:

1. 𝑇 𝑢 + 𝑣 = 𝑇 𝑢 + 𝑇 𝑣 = 0 + 0 = 0
2. 𝑇 𝑘 𝑢 = 𝑘𝑇 𝑢 = 𝑘 0 = 0

Example 04: The Identity Operator

The Mapping I: 𝑉 → 𝑊 is Identity Operator such as 𝐼 𝑣 = 𝑣
Sol:

𝑇 𝑢 + 𝑣 = 𝑇 𝑢 + 𝑇 𝑣
𝑇 𝑘 𝑢 = 𝑘𝑇 𝑢



Example 05: A Linear Transformation from 𝑃𝑛 to 𝑃𝑛+1
Let 𝑝 = 𝑝 𝑥 = 𝑐0 + 𝑐1𝑥 + 𝑐2𝑥

2 +⋯+
𝑐𝑛𝑥

𝑛 𝑎𝑛𝑑 𝑡𝑟𝑎𝑛𝑠𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑏𝑦

𝑇 𝑝 𝑥 = 𝑇 𝑐0 + 𝑐1𝑥 + 𝑐2𝑥
2 +⋯+ 𝑐𝑛𝑥

𝑛 = 𝑥𝑝 𝑥

Sol:

1. T(𝑝1 + 𝑝2) = 𝑇 𝑝1 𝑥 + 𝑝2 𝑥 = 𝑥 𝑝1 𝑥 + 𝑝2 𝑥

= x 𝑝1 𝑥 ) + 𝑥(𝑝2 𝑥 =T(𝑝1) + 𝑇 𝑝2
2. 𝑇 𝑘𝑝 = 𝑇 𝑘𝑝(𝑥) = x 𝑘𝑝 𝑥 = 𝑘 𝑥𝑝 𝑥 = 𝑘𝑇 𝑝 𝑗ℎℎ


