Week6 August 17,2023

¢ The Geometer's Sketchpad - [Week7 LT MMA 1303 Linear Algebra - MMAT T T s =1

=S

o uin uAly uaedwa as1v Asudas Asia Sy nsl wihene 357

-
luechai

11

YTENPRNO -

MAIA

EN . A

¢ The Geometer's Sketchpad - [Week7 LT MMA 1303 Linear Algebra - MMA =
¢ uidln uAly wasvWa @519 nsudas nsia Fwnu ast wihene 8% BEE

luechai

Course Code: BMA1303
Course Title: Linear Algebra
Credits: 3(3-0-6)
Semester: 1 Academic Year: 2023 I

MMA MMA | Lee | Matrix] 5| 6 | 7 | CaR M) 10] CiJ12)13]14]15)16]17) 18] 19 20| 1] 22] 23] 24] 25 ) 26 27 | 28 | break time | matrixtoo ] | « | i ] »
b1 u#

I

TENPRNO - [7]

748
24/7/2566

Bl o NN PR




£ The G 's Sketchpad - [Week?7 LT MMA 1303 Linear Algebra - 5] Il T o= o |

o uidln wAla paavMa @59 Aisudas Asia Swau st wdhene 3874 []=]%]
=

E L Determinant of Matrices
O The determinant of a matrix is a real number that can be
/| calculated from the square matrix.
e The determinant of matrix A denote by det(A) or |A
A
2 | ) The determinant of a 1x1 matrix
@
p: |[E A=|:a:| det(A) = a or\A\=aor\a\=a
B=[5] det(B)=5 or/Bl=50r)5=5
[ c=[2] det(c)=-2 oricl=-20r]-2 =-2
MMA | MMA | Lec] Mot 5 [6 |7 | CaR | Mi)10] CiJ12)13] 14] 15] 16] 17 18] 19 20 21 | 22 23] 24] 25| 26 27 28 break time | matrix ool | « | |»T
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B !; Definition of the determinant of a 2x2 matrix
0) i i i ap|
The determinant of the matrix A = is given by
7, dy; dp
4 a;; a ‘
A det(A) = R di1dy; - dzdi2
a; a
y 21 22
@ -
. a c ‘a

b: _ _

m IfA= then det(A) = =ad - bc
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The determinant of a 3x3 matrix A =(a;; 8» axn

]
di1 diz diz
det(A) = |axn a@» ax
d3; as di;
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L coLumns
-1 3 1
2 1 5
0 -4 -2
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2+0+(-8)-0-20-(-12)
=-14

EHEEE

ROWS
103 1 43
2 1 5
0 4 -2

1

=2+ (-8)+0-0-20-(-12)
=-14
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Determinants by Cofactor expansion
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« @ Minor of a Matrix

A

ya unfieny

@ lauwuas (minor)uavaundia a; vaduning A 2ua nxn (n=2)
b

AafiAvuavasuminaitianuag A 49ldarnnsdauad i uasudni j

[ Minor of a; denote by M;

MMA | MMA | Lec| Matrix | 5 |6 | 7 | CBR Mij [10 | Cij] 12] 13] 14 15] 16 17| 18| 19| 20 21| 22| 23| 24 25 26 ] 27 | 28 | break time | matmmo\|J4 [
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Cofactor of a Matrix
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Tauwuniaasd (cofactor) uavaudin a; uadwning A auia nxn (n=2)

Aananmzad (-1) wazluuasuas a;
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Vi auLusE Ci= (-1)" My

MMA | MMA | Lec | Matrix | 5 | 6 ] 7 | C&R | Mij] 10 cy|12]13) 14 15]16]17 | 18] 19) 20 21| 22) 23] 24 25] 26 27 ] 2] break time | matrix tool ] | + |
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[*) . -1 3 1 1 3 M =-4 Cpo=4
: From A=|2 1 4 2 1 [
©) 0o -2 -2 Miz=-4 C;3=-4
/ ~
€: mm M1 =-4 G = 4
T My = Cu=(-DM'M
A 1 11=(-1) 11 Mp= 2 o= 2
[
“ = (-1’ (6)=6
G (= = M31=11C31=11
|
| Mx= Cos = (-1)?*3 My3 M;; =6 C3= 6
= (1)° ()= My = -7 Css =
E] —('1)()—'2 13=-7 G3=-7
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MMA | MWMA | Lec | Matrix | 5 | 6 ] 7 | C&R | Mii 10 | Cii| 12) 13 )14 ] 15] 16 17] 18] 19 20] 21] 22| 23) 24 25 | 26 | 27 ) 28 | break time | matrixtool ] [ « | m ]+
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E I Determinants by Cofactor expansion o
) i1 diz a3 + - +
© - 4+
/. A=|ax ax» axs Cij = :I:Mij -
¢4 ds1 asp 933 + - +
2| det(A) = auCur + aCrp + A o4l -1
é et(A) = anCyr + anCpp + a136s3 0 -3 0| =(3) 1)2+2 :
b or  =ayMy + a(-Mp) + a13Mss 3 -2 5
e = (-3)x(-5-3)
] = (-3)(-8)
EEE =24
| MMA | MMA | Lec ] Matrix ] 5 | 6 | 7 | CaR ] Mij| 10] Cjj 12|13|14|15|16|17|IE|19|ZH|21|22|23|24|25|26|27|ZE|nr:akt\me|matr\xtnm|J4| n |,7
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[*] L Let A nxn matrix [kay; kais kags - Kan |
' B 7] ... ka
o ay ap ;i -~ @ kaz1 kaz kay; «+- Kazan
7 821 82 @y -+ 9 kA = ka_31 ka_32 ka.33 SRCEY
WA= Az 932 asz Asn . : .
A . : . _kanl kanz kans ---kann_
e . . : . d
o dni @n2 Apz +-+ Am ay; @ a;z 7 am %
L -
b - kaz1 kaz Kaps «+- Kaan
k det(A) =| @t 832 @33 - @
=AM ) |
. . . .
An @n2 anz --- Gmn
MMA | MMa | Lec ] Matrix| 5 ) 6 | 7 | CaR i) 10) €| 12)13 1415 36] 1718 19) 20 21 22 23] 24 25 25 | 27 28 | break time | matrixtool ] |« | ] o
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det (A+B) # det(A) + det(B)

Theorem

If A and B are nxn matrices then

det(AB)

= det(A) x det(B)

MMA | MMA | Lec | Matric] 5 | 6 | 7 | C&R] Mij| 0] Cij 12] 15| 14] 15 16 |17] 18] 19] 20 21] 22] 23] 24 ] 25| 26| 27 ] 25 breaktime
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) I 2 1-1 2 i
) . -30-2 1
© Example find | § ;| ,
e
' . 2 -1 3
w Solution 2
A To modify rows to have more zeroes.
‘
-2 1-1 4
%E 30-2 1 214
—.EI G426 0 o ol = 1(-1)™|-3 -2 1| = (-1)(-16)
= 0
= 1 30 23
2 =16
MMA | MM Lec] Matrx] 5 ] 6 ] 7 | caR ) My 10) G5 12] 13] 18] 15] 16 17 |18] 19) 20) 21] 22 73] 24 25) 26) 27 | 28 | breaktime | matrixtool | | « | |»t
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[*) £ Example
o234 2 ;; 27 §
/113423 5
ﬁ} 4 2 3 4 R1_2R4-.r R2'3R4; R_3'4R4 ) _6 _9 _4
Ve
@ 122 122
g =101 5 7 3|= DEDEDED| 2 7 3
[ ] - 4
6 -9 -4 6 9
i =1(27) =-27
5|
E
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) L. Cofactor matrix wwuninalaunninas |
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Wi A= [a,]  uia n22 wmnaTlaudniaas uas A

auunueia cof(A)  da wndnaduuna nxn Geaundn
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aagiunina luwed?l i uazudnt j da G,

wazgundnuay C; Aa lauWnieasuay a; Tu A

MMA | MMA | Lec| Matrix| 5|6 | 7 | c&R| Mij| 10 Cij| 12| 13| 14| 15| 16| 17 18 19|zn|21|22|23|24|25|zﬁ|27|za|nreakmme|mamxtnn||J<\ . ] v

c @M EAGE G R

& The Geometer's Sketchpad - [Week7 LT MMA 1303 Linear Algebra - 21]
o uilu uAla waasHa ase msudas asta uu asl wilhene 8T [-[=]=]

S L Adjoint matrix wwn3nafiniiu |

UNULN

wn3nanWu(Adjoint matrix) uad A wlauwnueie adj(A)

2una nxn (n=2) Aa nsaduildau (transpose) uag cof(A)

TONPRNO

fuda adj(A) = (cof(A))

MMA | MMA | Lec | Matrix| 5 | 6 | 7 | C&R | Mij) 10 Ci| 1213141516 17| 18] 19| 20 21 |22] 23] 24]25] 26 27 | 28] break time | matrixtool | | « | m v
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N Cofactor matrix _ _
-1 3 1 - m
o _ 6 4 4 &
From A=(2 1 4 cof(A)=14 2 o
- 0 2 -2
4 | _11 6 —7_
A .
Fd . . .
@ Adjoint matrix T -
6 4 4 6 4 11
bi
— adjA)=(4 2 2| = [4 2 &6
11 6 -7 -4 -2 -7
. — -
= .
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' 171072564
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) L. Inverse of a matrix dunfuaaguning
©
/, A matrix is invertible if its determinant is not 0.
4
A | If A is an invertible matrix, then its inverse is A™
v
@ | where
& A’ . dj(A
da =——— 3
det(a) 24I(A)
MMA | naa | Lec ] Matrix | 5 | 6 ] 7 | cag) mi | 10] Ci] 12) 13] 18] 15] 16 17| 18] 18] 20| 21 22|23 3¢ 25) 26] 27 28 break time | matrixtoot | | 4 | \»7
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hE 103 1 103 1
o| FromA=|2 1 4 det(A)= |2 1 4|(=2
7, 0 -2 -2 0 -2 -2
ﬁ)-
A . .
’ AT = det(ay 2AA)
@
b 6 4 11 e 4 11 32 2
| adiy=|4 2 6| A=35l4 2 6|=|2 1 3
4 2 -7 4 2 7 2 1 7
I e e e o . s B a2 5 |24) 25) 2 | 27 28 breaktime | matctoar | |« |
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o luechai '1 3 1 3 2 7 1 O 0
o AAT= 12 1 4/X |2 1 3/ = |01 0f=7
/ 0 -2 -2 2 17 0 0 1 1
W - - :
A 2 7 [1 31 1 0 0
Ci A’A= {2 1 3[x|2 1 4| = 1 =1
. 4 7 0 -2 -2 0 0 1
18] 2 1 - -
L4
]
[E|

AAL = ATA = ]

MMA | MMA | Lec | Matrix| 5 | 6 | 7 | C&R | Mij] 10 Ci|12] 13141516 17| 1819 20 21| 22| 23 24 |25] 26 27 | 28] break time | matrixtool | | « |
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AN Definition of a Matrix Inverse
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The inverse of A is A" only when

AAT =A'A=1
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Sometimes there is no inverse at all

MMA | Lec | Matrix | 5 | 6 | 7 | c&R | Mij] 10 Gij| 12| 13| 14| 15|16 17| 18|19 20| 21| 22| 23] 24 25|26 | 27| 28] break time matrlxtua\ue [
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_' £ 2 . 1 5 -4|
MW=E ﬂamwmh[3J”A‘@m%mﬂL }

fa= |0 | thenate L |9 € d-bc 0
b d = adbc |b a| 13@PCF

IMA | Lec Matrix | 5 | 6| 7 | CBR M 10 Cj] 12]13)14] 15 16 17) 18] 19 | 20 21) 22| 23] 24] 25 26 |27 28] breaktime | matrixtool | [« [_________w ]
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Let A = c find A* det(A) = (2)(5) - (3)(4)
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Singular matrix

1 (%4

wninafiang iy lufidiwniu  No inverse

determinant = 0
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Non-singular matrix

Wwnina litangiu wra wninadiildiansu

MMA | MMA | Lec | Matrix | 5 ) 6 | 7 | CBR | Mij] 10| Gj| 12| 13] 14 15] 16| 17] 18] 19 20) 21 22) 23 24 25) 26| 27 28 | break time | matrixtool | | « |
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