Matrices — Formula Sheet:

Systems of Equations - 2 Variables: Cramer’s Rule — 2x2 Matrices with Determinants:
= a; b
a1 x + bly €1 D = 1 = a1b2 - blaz
a,x + b,y =c, a, b,
C1 bl
D, = = ¢;b, — bycC
B Clbz_b1C2 X CZ b2 1Y2 1%2
a;b, — bia, a, ¢
Dy |a2 C2| = a1C2 - C1a2
a1C; — 1043
Y= ab, ~hia = y=""
102 142 D D

Systems of Equations - 3 Variables:
_ di(byc3 — €3b3) — by (dyc3 — €2d3) + ¢4 (d2b3 — byods)

a;x + bly + €1z = dl - al(b2C3 - C2b3) - bl(a2C3 - C2a3) + Cl(azbg - b2a3)
ax+byy+c,z=d,
asx + bzy + C3Z = d3 _ al(d2C3 — C2d3) — dl(a2C3 - C2a3) + Cl(a2d3 - d2a3)

— ay(bycz — c3b3) — by (aycs — cpa3) + c1(azbs — boas)

_ a,(bpds — d;b3) — by (a,ds — dya3) + di(azbz — byaz)
a;(byc3 — c3b3) — by(ayc3 — cza3) + ¢i(azb; — byaz)

Cramer’s Rule - 3x3 Matrices with Determinants:

a, by ¢
a, by c,
as bs c;

a, ¢

bz Cy | | c
1 as c; 1

b; c3

a,

_ 2
b= as bs

D = a;(byc3 — c3b3) — by(ayc3 — cya3) + ¢1(azbz — byas)

di by ¢
D, =|dy by c;|=di(byc3 —cyb3) — bi(dycs — cpd3) + ¢1(dybs — byd3)
d; bs c3
a; di ¢
Dy, =|a; d; c3|=a,(dyc3—cyd3) —di(azes — ca3) + ci(azds — dyas)
a; ds c3
a, by dy
D, =|a; b, d;|=a,(byd;—dyb3)— by(ad; —d,az) + di(azb; — byaz)
as b; dj
Dx Dy DZ
= — = — [ p—— D
X D y D z D 0
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Matrix Addition:

b+f

_la b e fl _|ate
A+B_|C d|+[ |c+g d+h

g hl

Matrix Subtraction:

o _la bl _[e fl_|a—e b—f
A B_|c d| [g h_|c—g d—nh

Scalar Multiplication:

|na nb

b
A=n |¢ -
n n|c d nc nd

Matrix Multiplication:

AB—|a b| [e f _|ae+bg af + bh
“ e dllg hl7 lce+dg cf +dh

2 Rows x 2 Columns = 2x2 Matrix

MM: 2 Rows x 2 Columns = 2x2 Matrix

g h
|
k 1

a b c
AB=|g ¢ r

ag +bi+ck ah+bj+cl

AB = |dg+ei+fk dh + ¢j + fl

MM: 1 Row x 1 Column = 1x1 Matrix

d
e

f

AB = |ad + be + cf|

AB=|la b c|

MM: 3 Rows x 3 Columns = 3x3 Matrix

a
AB=|b||d e f]

c

ad ae af

MM: 2 Rows x 4 Columns = 2x4 Matrix

= ol G 2l

AB = |ae+bi af +bj ag+ bk ah+ bl
AB = |bd be bf T lce+di cf+dj cg+dk ch+dl
cd ce cf
MM: 3 Rows x 3 Columns = 3x3 Matrix MM: 3 Rows x 3 Columns = 3x3 Matrix
a b noi a b c||j k
AB=cd|g. | AB=1d e fl|lm n o
k1 :
e f g h illp q r
ag +bj ah+ bk ai+ bl aj+bm+cp ak+bn+cq al+bo+cr
AB = |cg+dj ch+dk ci+dl AB= |dj+em+fp dk+en+fq dl+eo+ fr
eg+fj eh+fk ei+fl gi+hm+ip gk+hn+iq gl+ho+ir
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Multiplicative Identity Matrices:

k=lo

AAT =1,  A'A=1,

Multiplicative Inverse of a 2x2 Matrix:

a b

A:|c d

1 d —b
Al =——
ad — bc 1—c a|

Note:
If ad — bc = 0,then A does not have a multiplicative inverse.

Multiplicative Inverse of a 3x3 Matrix:

a b c
A=|d e f
g h i
e fI |c bl |b c
h il li hl fe f
41 11f d a c c a
1alli gl lg il If d
d el |b a|l |a b
g hi |h gl ld e
1 eit—fh ch—bi bf—ce
A‘lzm fg—di ai—cg cd-—af

dh—eg bg—ah ae—bd
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