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Matrices – Q30: Invariant Points & Lines [M] (9/3/24) 

 

𝑀 = (
𝑎 𝑐
𝑏 𝑑

) represents a transformation. 

Under what conditions will there be a line of invariant points  

passing through the Origin? 

[It can in fact be shown that any line of invariant points will pass  

through the Origin.] 
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Solution 

Suppose that there is a line of invariant points  𝑦 = 𝑚𝑥, 

so that (
𝑎 𝑐
𝑏 𝑑

) (
𝑥
𝑚𝑥

) = (
𝑥
𝑚𝑥

) for all 𝑥 

ie  (
𝑎 𝑐
𝑏 𝑑

) (
𝑥
𝑚𝑥

) = (
1 0
0 1

) (
𝑥
𝑚𝑥

) 

or (
𝑎 − 1 𝑐
𝑏 𝑑 − 1

) (
𝑥
𝑚𝑥

) = (
0
0
) 

For there to be a solution other than  𝑥 = 0, 𝑦 = 0, 

|
𝑎 − 1 𝑐
𝑏 𝑑 − 1

| = 0  

⇒ (𝑎 − 1)(𝑑 − 1) − 𝑏𝑐 = 0  

⇒ 1 − (𝑎 + 𝑑) + 𝑎𝑑 − 𝑏𝑐 = 0  

⇒ 𝑡𝑟𝑀 = |𝑀| + 1  

 

  


