
EIGEN VALUES AND CAYLEY-HAMILTON THEOREM

Most Important Theorem

State and Prove Cayley-Hamilton Theorem

Statement : Every Square Matrix satisfies its 

Characteristics Equation

Proof Let A is nxu square Matrix

NOW IA-NI1 = 0 is Ch.et. of A

|A - 11)=a0 + ax + cxx'+ -... +an
=0

-O



Tdo + a,A+ann't.... + anA= 0

A. AdjA=IAlI
LA - 1I) Adj (A - x 1) =1A-XIII

bet Adj(A- xF) =b0 + b,x
+ brx-+-...

+bx +x2-
1

H-3 Clad AAM-1bu
-2X

LA - xi)(60 +b,x + by
-

+
-...

+ bn-1x-Y

= (a + ax +ax + -...+ an)fromp]



Compare the like coeff of powers of

Abo = 90I

Ab, - b = a,I

Abc-b. = an I

Abnibn-z
= an-1 I

- bn - 1 = an

Now Multiply above it. With I, A, A?... A

respectively.



Abo = 90I

A"b,-Abo: Aa, I

A62 - Ab1 = A"arI

:
A"bn--A"bn-z = A""an-1I

- A"bn-1 =
A"anI

Now add above eye.



0 = a0+Ac + A"cr +APax+....

...
Anamx+ Aon

which is the required result

Hence Proved.
=


