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Course notes adapted from N. Hammoud’s NYU lecture notes.






Diagonalizing a Matrix? What and Why?
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Diagonalization is useful if we want to compute powers of A.
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Diagonalization Theorem
Let A € M, (R). Then A is diagonalizable if and only if

A as n linearly independent eigenvectors.

Corollary: If a matrix has n distinct eigenvalues, then it is diagonalizable.
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How to Diagonalize a Matrix

We want: X 1AX = A
‘ adant
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Thus, A is diagonalizable only if X ! exists.

It turns out that X = [x] 23 ... Z,| contains the eigenvectors
of A associated with eigenvalues A1, Ao, ..., A\,
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Order of Eigenvalues and Eigenvectors

Note: The order of the eigenvectors in X must be the same a
the order of the eigenvalues in A.
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Let A = [7 —2

41 ] Is A diagonalizable? If yes, diagonalize it.




Let A= [Z _12] Is A diagonalizable? If yes, diagonalize it.

. B oA S using Shortek
Thus: X"—[z \’l = A= L J < lj Lechwre 16




Let A = [Z

Ne Con wow gpeaaliic A
. :{\ e IR
0 A6

]f

12] Is A diagonalizable? If yes, dlagonahze it.

>(/\><

E@“) s
A “Zao”)  3-S7 m wrt AT e ket
e CLa@)a6) 2@)S |



\ \ | ~A | v
= g A-NL ’—\ - (- -0 =0
A ( \> \ = M\ (1-A) Z
(-A\=0 = A=l

\z}e MUt \ OXQV\W\MQ/ ’GQ( o Lx2 moNX, wl T nob Wﬂww
clheclc e —Q»Q‘ﬂa&,

&Vorumx\i%[o\(ﬁ\ﬂ (%UH (<
xi et

@ /\)w&(A~(i> -. ggjkg> e

X1 —

£ postible, dufopanalite ey
E.SF\’ FA :7&) ’gi;g —};] \/CC_'@F
Lig o -9 (el =






When are two Matrices Similar?

A= XAX"1 — Aand A are called similar matrices

In general, A and B are similar if
A= MBM™!

for some invertible matrix M.
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