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1A Ia
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4 = a I'd 1
013119 ChatGPT 15 uisaniuwaslin

Given [A]=[4 -2 -1;-3 6 -2;-2 -1 8],{B}=1[7; 1; 0] and {X} = [Xx1; x2; x3]
Use Cramer’s Rule to solve for {X}. Show the step-by-step derivation in detail.

3/ o 4 [ d o 1 ¥
ChatGPT aUaadiuad UM I IHag Nt adao il

We will use Cramer’s Rule to solve AX = B,

4 -2 -1 X,
Given: A=|-3 6 2|, B=|1|, X=X,
-2 -1 8 0 X

1) Compute det A
Expand along row 1 (cofactors C; = (-1)""'M,):

6 -2
« My= | ]| =48-2=46 = C,= +46
-3 -2
¢ My = | | =-20-4=-28=C, = (28 = +28
-3
¢ My = | | =3-(12) =15 = C; = +I5

det A = 4(46)+(—2)(28) + (~1)(15) = 184-56-15 = 113.

2) Matrix A, (replace col 1 by B) and det A,

7 2 -1
A=|1 6 -2|
0 -1 8
Expand down column 1 (has a zero):
6 -2
.C11=+1 ‘=46:>7-46=322
-2 —

e C, = —‘ 1‘ = —(-16-1) = +17 = 1:17 =17

-1 8
det A, = 322+17 = 339.

3) Matrix A, (replace col 2 by B) and det A,
4 7 -1
A=-31 2|
-2 0 8
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Expand down column 2 (has a zero):

3 -2

. c:u:—‘2 g| = ~(24-4) = +28 = 7.28 = 19
4

+ Cp=+, o|=32-2=30 = 130 =30

det A, = 196+30 = 226.

4) Matrix A, (replace col 3 by B) and det A,

4 -2 7
A=-3 6 1|
-2 -1 0
Expand down column 3 (has a zero):
-3
e C, =+ ) 1‘ =3-(-12) =15 = 7-15 =105
4 -2
« C, ‘2 l‘z—(—4—4)=+8:>1-8=8

det A, = 105+8 = 113.

5) Solve for X, X,, X,

_ detA _ 339 _ _ detA, 226 _ , | _ detA, _ 113 _
detA 113 "7 detA 113 % detA 113
3
X =12
1

= 9 o ' 9 9 Y I ' 9 J 3 ax ' v

Dauiareg U NAUIaa 1L M3 lEnguesnT eI uITMIrIAIWAa NS
A < Aa 1ax dyw 19 9 o Qwag}/dyd' dlsl o 2’_,
NAYNITY u,mﬁmsuﬂau"lu%ﬂuiuwmﬂgm natliiesnnnanldlunsamulruiu

1 an A A o v o g’l o (Y 9
1NAIBOU 9 Nzt uauenae 1unn SwauATIveInIviiuIn au AWM MIANQVAIUNIT
I H o
Gl%ﬂ;]ﬂlﬁ)dﬂﬁm%]inﬂi%lﬂm (n=1)-(n+1)! agalag N UNUTIUIUANMT HINTTUY
9) 1 =} a o [ =
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1573‘/&do dlllSlSJ a ua v v 9 'Ul
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THudTyriniadmnssumaaiuazinermaas laonall AFnisivauuunidlu

1 I g}/ Y o tél
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aq A A3 || X by
ay 8y aAp|iXp = b,
A3; Gz Az | X3 b,

o w 3 { ] 1 : a Jou o
mstsa lddnidumsnlasuszvuaumsasduldldeglugdunugauningia a

Yy v < a  oa Yy o ad 4 vy
nedudevesaumsnareilunms ngilszneudremnilugudnasaunualdisuea

a 4 gJJ [ dy
INTNBFUU AN

A 9 A3 ||X b,
0 @y an|iX5 = é
0 0 ag]lX by

A 4 . o a £ 2R o a £ g}/ I 1 =]
Taaseanuie sy (prime) vosduseansuaasdeduseansiwiua v
aswlasldnnauay

(@) msunumdounay (back substitution) tesaszuuaunis ey lu

N - : o ! A
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9 ! Y o 19 @ dy A ' =1 o dy
qUNITMYFANDU umm”laﬂauﬂamu”lﬂmamm X; NasauUNIT AU
_ N

X3 = bs/ag

X, = (by — apxg)/as,
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¥ = (b —a, X — ayX;)/ay

(J ' Ja o w A Y ' dy
AIDYN fl]\11%3‘5ﬂ"liﬂ"ﬁ]@LL'U'1_|LﬂWﬁGlUﬂTﬁLlﬂﬁgﬂﬂaiJﬂWi@@]lﬂu

4 -2 -1](x 7
3 6 -2|{x} =
2 -1 8]|x 0

4 ~ a 4 1
013119 ChatGPT 15 uisaniuwaslin

Given [A]=[4 -2 -1;-3 6 -2;-2 -1 8],{B}=[7; 1; 0] and {X} = [X1; x2; x3]
Use Gauss Elimination Method to solve for {X}. Show the step- by- step
derivation in detail.

2 o g v Jd o 1 L
ChatGPT ﬁmmmﬂlumumimmmrﬁamwaaWﬁ ﬂ\“lﬁ@vlﬂfl

Let’s solve Ax=B by Gaussian Elimination Method.

4 -2 -1 7 X,
A=-3 6 2|, B=1]|, x=|X|
-2 -1 8 0 X
1) Set up the augmented matrix and do forward elimination:
4 -2 1|7
-3 6 2|1
-2 -1 810

Use the pivot a,, =4 to eliminate below it.
3
R, <R, +Z R :

R, = [-3+3 6-%, -2-2 | 1+2] = [0, &, -% | &]
R, <R, +3R;:
R, = [-2+2, -1-1, 8-1 | 0+Z] = [0, -2, & | I]

4 2 117
Now: o 3 -2
0 2 % |3

Use the pivot a,, =% to eliminate a, .

-2 4 .
Factor =m=—§ and R3 « RS—(—é)Rz =R, +5R,:
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o Newa,=%+3(-4)-%-3-%
e NewRHS =1+%2=14+2%=13
4 -2 1| 7
So: o 2 -1 =
0 0 i |us
18 18
2) Back substitution
From row 3:
113 113
— X ==X =1
18 18
From row 2:
9 11 25 9 11 25 9 36
X=X =— D= ——=— > =X, =—=9= X, = 2.
2 4 4 2 4 4 2 4
From row 1:

4%, —2X, — X, =1 = 4X -4-1=7T=4x =12= % =3. X=|2

Aax d d
1.4 Y5v99Ma-¥03ADI

a J J 3 axa an o v
1TV UNd-¥05A09 (Gauss-Jordan method) 1115 NVe1NAINITNINIIA
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1 0 0][x by
0 1 0[{x,! = Ib
0 0 1f(x b}
= 1 Y a T4 v oa A
F900 1INANABNT 1AeNUN AD
X by
Xop = 103
X3 b3
o [ YA 4 4 A 9 1 dy
10819 2 ldsveumd-seiasuioudszuuaumias lli
4 2 -1)(x 7
2 -1 8]|x 0
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Given [A]=1]4 -2 -1;-3 6 -2;-2 -1 8],{B}=17; 1; 0] and {X} = [x1; x2; x3]
Use Gauss Elimination Method to solve for {X}. Show the step-by-step
derivation in detail.

g’/ ) 4 [} d v 1 4
ChatGPT auaaavuad UM IMUIMNIHAaNT a3ao il

We are solving the linear system: AX=B
4 -2 -1 7 X,
where: A=-3 6 -2|, B=|1|, X=|Xx
-2 -1 8 0 X

Using the Gauss-Jordan Elimination Method, we augment matrix A with column B
and reduce it.

Step 1: Write the augmented matrix [A | B]

4 -2 1|7
-3 6 2|1
-2 -1 8|0

Step 2: Make the pivot of Row 1 a 1 (means taking the first non-zero number (called
the pivot) in Row 1, and scaling the entire row so that this number becomes 1)
Divide Row 1 by 4:



d' a 9
UNN 1 5UVFTUMIIYUTU ‘ 9

1 -05 -025]|175
° R1 < % R1 —3 6 —2 1
-2 -1 8 0

Step 3: Eliminate elements below pivot in column 1
* R, <R, +3'R 1 -05 -0.25]|1.75
o Ry <R +2:R 0 45 -275|6.25
0 -2 75 35

Step 4: Make the pivot of Row 2 a 1 (means taking the first non-zero number (pivot)
in Row 2, and scaling (dividing) the entire row so that this number becomes 1)

Divide Row 2 by 4.5:

1 -05 -025 | 1.75
e R,<«145R2 0 1 -0.6111]1.3889
0 -2 7.5 35

Step 5: Eliminate above and below pivot in column 2
e R<«Rl+05R, 1 0 -0.5556 | 2.4444
¢« Rye«Ry +2:R, 0 1 -0.6111 | 1.3889
0 0 6.2778 | 6.2778

Step 6: Make pivot of Row 3 a 1 (means taking the first non-zero number (called
the pivot) in Row 3 and dividing entire row by that number to make it equal to 1)

1 0 -0.5556 | 2.4444
e R, «16.2778R, 0 1 -0.6111 | 1.3889
00 1 1

Step 7: Eliminate above pivot in column 3

e R «R + 0.5556-R, 1 0 0|3

e R,«<R, + 0.6111-R, 01 0]2

0 0 1|1
X 3
Final Solution: X, | = |2
X 1

Answer: =3, X,=2, %=1
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Aan o a d Y]
1.5 IEMINUNNINBNNNY
a o Y . . a P Y o F2
NMIHUUNTINFHNNY (matrix inverse) NI ngnmualy s la
1 ] asg 4 4 al ~ a 4 [ dy
N TagrIUATUO UM T-¥OTADI AWPAIUTUUNITNFYUIA (3X3) AU
a, 9 a3
[A] = |ay &, ay
A3; d3 Ag

a @ _ A v o A
HAZAIMIUNINFWNAY [A] ™ 15158910ANUFUIRUTA

[AI[A]" = [I]

(3x3) (3x3) (3x3)

a 4 o d . . . o Y a o Y ,é’
Tag [1] unumwsngionanyal (identity matrix) tagvinmvualiumInsnnauil

v A 2 v X
15LNOUAIVUNTNFUDING 3 11D AT

(A7 = [{X} (X}, {X}s]

(3x3) (3x1) (31) (3x1)

) o Y v
gaumunavas luaumsieau i]%ul@

Ay Ay Ay X, X, X, = |0 1 O
A3 4z agg X3)1 (X3, X3)3 0 0 1

v
v

2 da o A v g & A A =
Gmmm’meﬂﬂGlu‘vnu’éNWH 1IS1UNTSUVANNITUDY 3 ATI UUAD L‘Lﬁ‘ﬂ‘ﬂlﬁll@ull

[

¢ v = 2
NINPBININATUUINDT 3 (’Ijﬂ PNU

&, Qp A% 1 0 0
Ay 8y AyliXr = 10p,91;,
A3 Az Az | (X3 0 0

4

4' dy Y 4 9 d' [ % = a v @
HB99INTZUUANMTHYSTZNOUAIENINADTNINATHYNNUANA AU UATINNS N faIe
= a d A 9 9 [ Z’_, YA 4 4 A o
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o v 9 Y Y @ g’/ ¢S o A % [l [ dy
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4 -2 -1
A=|-3 6 -2
2 -1 8

4 =\ a I'd 1
ii01311% ChatGPT 15 uisaniunwaslin

Given [A]=[4 -2 -1;-3 6 -2;-2 -1 8]. Find the inverse [A]. Show the step-
by-step derivation in detail.

2 o g v v L
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To find the inverse of matrix:

4 -2 -1
A=|-3 6 -2
2 -1 8

We will use the Gauss-Jordan elimination method by transforming [Al I] into
[HA™].

Step 1: Form the augmented matrix [Al 1]
4 -2 -1|11 00
-3 6 2|0 1
-2 -1 8|0 01

Step 2: Make the pivot of Row 1 equal to 1
Divide Row 1 by 4:

1 -2 2200

1 41 4
R1<—ZR1:> -3 6 21010
-2 -1 8|0 01

Step 3: Eliminate entries below the pivot (column 1)
R,«<R, +3:R and R,«R, +2-R
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R [
2 4 | 4
Updated matrix: 0 s 13 10
2 4 | 4
0 -2 Lt 01
L 2 2 -
Step 4: Make pivot of Row 2 =1
Divide Row2byg = R2<—ER2
2
R S I
2 4 | 4
So: 0 1 Jlo2 0
1816 9
0 -2 Ll 01
L 2 2 -

Step 5: Eliminate above and below pivot in column 2

Row 1: R « R1+%R2 and Row 3: R, « R;+2R,

10 2|1 Lo
913 9
Updated matrix: 0 1 Jyloz 0
18|16 9
0o 21|24,
i 18 |6 9 |
Step 6: Make pivot of Row 3=1
18
R3 <« aRS
New Row 3: 00 1|E 8 18
91 91 91

Step 7: Eliminate above (column 3)

Row 1: R « R1+gR3 and Row 2: R, « R2+%R3
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| o o|le 131 10
273 819 91
Final augmented matrix: 0O 1 o0 64 10 18
273 91 91
o o 1|2 8 18
L 91 91 91}
Final Answer:
116 131 10]
273 819 91
The inverse of A is: Al= 64 10 18
273 91 91
15 8 18
| 91 91 91]
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.. I { A 4
Awmsuenuuuueag (LU decomposition method) 1ludniswilaniion e
9 o @ A oA a Qddy o 9 Y
uAszuugumMsdms vy luneld e uuaanuaaveddsiiamisaanudlala

' A Ao Y
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[A]{X} = {B}
9 Y
TuppUUTAADMIUAINIY [A] oonilunaguszning 2 wwing [L] uag [U] dail
[A] = [L][V]
gNADEIUFU MINITINEN 3 aNnIdos S1eazBeanie luvouuns NdFvaiil Ao
a, Q, a3 ly 0 0 1 u, ug
Ay Ay Ay| = |y lpn O 0 1 |uy
L83 83 83| Ll Ll (3]0 0 1]
[A] [L] [U]

1 A a 4 I a SN o a £ I 4
na1ane wunsng [L] duwuningniamdulszansaaoauovuuviniuguivua
A a < a JAA o a £ vy & ¢
Tuvagiuning [U ] duamsagnimduilssdnsaasauavanngiaiiugudrua ¥iin
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unuunsng [A] navasluaumsasau ozl



Aa o k)
14 | Tnsaaavae Al

[LI[VI{X} = {B}

9
[ Y

Wiy e soudszuDaNns
[LI{Y} = {B}
nou aremsunuau ludeanidh (forward substitution) tienanmes {Y} 14 uda

¥ =2 g
NAUUIUNTEVUANNT
[UI{X} = 1Y)

' [ . . { v J 4 {
aemsumuamuudoundy (backward substitution) iNeviHagnsveaINA0S (X}
Y
ABINIT

Y
Mnmeiueil sezinldn maudszuuaums [A] {X}={B} &1e3tuen

g’/ k) g}/ v A
vuvueagiuilsznoualy 3 Tuaounan Ao
m msuonaming [A] WWilunaguszniawnsag [L][U]

@) udszuuaums [L]1{Y }={B} dremsunuamunlusramduiton

nmees {Y}

@) udszuuaums [U]{X} ={Y} §emsunuamuudounduiiton

Haansnnmes { X}

v A a 4 I a 4
919 Y¥IASINITAUINTUIAVDIUUNS A [A] 0N UINNT N [L] waz [U]
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4 -2 -1|(x 7
-3 6 -2|iX%; =
-2 -1 8]|X 0

o151 14 ChatGPT s uiteanuwas 1

Given [A]=[4 -2 -1;-3 6 -2;-2 -1 8],{B}=1[7; 1; 0] and {X} = [X1; x2; x3]
Use LU Decomposition Method (Crout Method) to solve for {X}. Show the
step-by-step derivation in detail.

2 o g v v L
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We will use the Crout’s LU Decomposition (lower-triangular L with non-unit
diagonal, and unit upper-triangular U) so that

(¢, 0 0 1 u, U,
A=LU, L=|/¢, (,, 0], U=/0 1 wuy,|.
_€31 Ly, Lo _0 0 1
4 2 -1 7
A=|-3 6 -2], B=|1]|.
2 -1 8 0

1) Crout factorization A=LU
Crout formulas (column by column):

= C . 1 il ..
Uy =8 _Zﬁikukp (i=]), u; = q; _Zﬁikukj]’ (i<j).
k=1 ii k=1
Column j=1:
€11=a11=4’ £21=a21=_3’ 531=a31:_2-
-2 -1
ulZZ?l_ZZT:_%’ ulsz%zzz—%.
11 11
Column j=2:

(o =85 = LU, :6_(_3)(_%):6—%=%,
(g =85 — L3, = —1—(—2)(—%) =-1-1=-2.
Uo. = 85 — LUy _ —2—(3)(-z _ —2-3 _ -11/4 __u
“ (o 9/2 9/2 9/2 18
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