INVERSE OF 2 BY 2 MATRIX O‘\)\(

et
* Suppose that No’ﬁ.e:?),(
_(a - (O o) . _
A _P(@\,\%y\'%%fj@ fh@erse of the matrix A as follows:

* First, find Det(A). If Det(A) # 0, the matrix is non-singular and has an inverse

* Now, find the inverse of A as
A=t (4 T e L (4D

_Det(A) —C a ad—bc \—¢ a
d —b
-1 _ | ad—bc ad-bc
A= s a :

ad—bc ad-bc
* Also do examples 19.6 & 19.7



INVERSE OF 3 BY 3 MATRIX Y u\(

De t(A)
e@%e%t in the matrix

of a submatrix, found by deleting the row and column in which the

Adj(4)

To find the inverse of a 3 bﬁ meé@@-\%l

First, find thﬁ\‘rﬁ(@gf\egi
P‘{;@i;ament |s% Eng

* So the minor of element 1,1 is found by deleting row 1 and column 1, and finding the
determinant of the resulting 2 by 2 submatrix

Next, find the cofactors associated with each minor
* A cofactor is merely a “signed” minor

Next, find the cofactors associated with each minor

* The sign is determined by —1'*J, where i = row in which element is found and J = column in which
element is found

* Notethatifi + jis even, then —11*J> 0, and signis +; if i + j is odd, then —1*J< 0, and sign is -

Next, find the adjoint matrix, Adj(A), which is just the transpose of the cofactor matrix, C

The cofactor matrix is just a matrix containing all of the cofactors of the original matrix



e
Finding minors: Q’(.esa\

. 3{)@’@\&%“ Qz@ @ Oa23
31 U3z dz3
* The minor for element ay4 is found by deleting row 1 and column 1, and then finding the
determinant of the resulting submatrix (2 by 2)
Az A3
aszz a33)
* The determinant of this submatrix is |M;4|, which is the minor of element a4,
|M11| = azza33 — azzas;

* This submatrix is M = (

* This means that the minor of a;; is |Mij|

* See page 626-627



SOLUTION, 2

MINORS m N 7
My, = (3)(336—“(7)?&51— 2; »Z@,ﬂi%) ~(N@)=-2M3=BHD) - B)Q) = -2
MZl‘a‘@)}’a ~ et My, = (2)(3) — (D(2) = 4;Mp; = (2)(1) — (4)(2) = —6
Mz = (4)(7) — (3)(1) = 25;M5, = (2)(7) — (4)(1) = 10; M35 = (2)(3) — (4)(4) = —10.
COFACTORS

C1y = (=1)%Myq| = 2;C1p = (=1)3|Myp| = 2;C15 = (=1)*|My3] = —2

Cr = (~1)3|Myy| = —11;Cpp = (= 1D)*Mpy| = 4 Cp3 = (—1)°|Mps] = 6.

Cz; = (=1)*|M34| = 25; C35 = (=1)%|M3,| = —10; C33 = (—1)°|M35| = —10.

2 2 —2
Now, write down the cofactor matrix: C = (—11 4 6 )
25 —-10 -10



SOLUTION - CRAMER’S RULE \)\4

Sa\e CO Find the determinants:

c) Cramer’s rule: Ote
“Om N 7 « Det(4,) = (209)(—250) — (35)(150) = —57500

* Fir uazh'n ?A?l 150
@V@q’ ma'g@e\ 8 ‘250 « Det(4,) = (0.4)(35) — (0.1)(209) = —6.9

Det(A) = (0.4)(—250) — (150)(0.1) = —115.
* Now, use Cramer’s rule:

* Now, find matrices A; and AZZ(I% replacing first and v Det(dy)  —57500 c00
second column of Aby b = ( 35 ) "~ Det(4d) = -115 '
__Det(A;) _ —69 _
A = (23059 _125;)0) "= Det(4)  -115 0.06.
500
_ (0.4 209 X = :
A, = (0.1 o ). (0.06)



SOLUTION
* Find the determinant of A:

* Note, Ais 3 by %@@&@ é:%ubﬁu%’(
p(e\'l ,agg

2 4 2 4 1
Det(A)=, 4 7 4 3 7
2 1 3 2 1 3

Det(4) = 2(3)(3) +4(7)(2) + 1(4)(1) — 2(7)(1) — 4(4)(3) — 1(3)(2)
Det(A) =10
Write down 44, 45, As:

77 4 1 2 77 1 2 4 77
c4,=(114 3 7;4A,=(4 114 7 |;43=(4 3 114
48 1 3 2 48 3 2 1 48

* Now, find determinants (Sarrus’ rule)



