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methods to solve An =b

( it Graphical method

( %) Direct method

(A) Inverse of nothin n= A-
"

b

(B) Cranes 's rule

( Iii) Numerical method

(A) Gauss - elimination

(B) An improved Gauss- elimination

Cramer 's Rule 2 equations , 2 unknowns
- - -

# rows in A # columns in A

① Ai, X , -1 9,2×2 = bl

⑥ Az , ✗it 922×2 = bz

② - :÷o

( 921 - ¥-9m ) ✗it Can - §÷9n)✗2= b2 - YI bi

⇒ ( 922 - q÷an)✗2= bz - §÷b1

⇒ (91,922 - 9219,2)×2 = Am bz - Ar , bi

• I"=÷::÷:⇒



substitute ✗2 in equation ①

a. ✗it a. (

%7a.LY?a.-.)=bi-a--a.:-1..-i::::::-:::#--
a:-/ " "÷:÷:÷""

×i=÷:÷÷÷⇐=÷
⇐÷÷:→=÷

• deff!! !:)) =
an area - Arian =D

• del-( ( % ?:?) ) := bi 922 - bzaiz = ☐
I

• det /÷
,
I:)) = Amba - 92 , bi - Da



3 equations , 3 unknowns

① Anna -1 An ✗
r t an ✗ z = bi

② All ✗ i t 922×2 1- 92g ✗ g = bz

③ As , ✗it 932×2 -1 933×3 = bz

slept : ② - ¥-0 / ③ - ¥-0

⑨ 9in ✗ i t 9,2×2 1- 9,39 = bi

⑤ 0 1- Asia -1 ais ✗s= BE

⑥ 0 1- as'z✗z -1 as's Xs = bi

staff ⑤ - Asi ⑤
ask

⑦ A , ,
✗ I 1- 912×2 1- 9,3×3 = by

⑧ 0 1- air ✗ 2-1 arises = BE

⑨ Ot o + as:X> = bi

✓×
,
= bias:

✓
×, = BE - aisle
÷

✓ ✗ i= k-q;✗%



912 913

✗ , ,

det ( ( % an a. , ))bz agz 923

=÷

i
× . .. detff:: : ÷;Dbz Az

¥

✗, =
deff /

" " 912 b ,

921 922 bz

a , , a, , ↳

= ¥-
detl -

-)

Genvralneguah-oinsandnunknownssysteffoni-1.li. - , n

✗ i =

= deff :&.
- -

0
' -

§:))
☐ Ann bn Ann

¥
Compute total n -11 determinants of n -11 matrices



① Forward eliminationtituhin÷i¥÷÷
. .

Forward elimination
-

A

① Ai, ✗ i 1- 9,2×2 1- . - . -19in ✗ n = bi Ai , 9in . . . A in

⑥ 921 ✗ i 1- 922×2 + . . . 1- Azn ✗ n = bz 1 :: / an , an. . .am

⑨ An , Xi 1- Ane ✗et - - - 1- Ann Xn = bn

5¥ :

② - q÷o ,
③ - a÷o , - -

. ⑨ - :÷①

① Am ✗ it 9,2×2 1- - - - 1- 9in✗n= bi

922 → adj'
① oxtail ✗at -

-
. + aiiixn :b? ⇒ = 922 -÷,di2⑤ 0%-1 aiixzt . - 1- a'ii. ✗n= bi"

:
aan→ a.in"

⑨ ox, -1 an"i✗z + . . - tan! ✗n= bit = Azn - %÷9n

steps :

③ - ÷÷⑨ , ⑨ - :;÷② , - -in -
aii
②



① An ✗ I 1- Air ✗ 2 -1 - - 1- 9in ✗n = bl
933→ 9,91

⑨ ox , -1 aii' ✗at - . . + aiiixn = bi"

0 0 ✗ it 0×2 + aji' ×, -1 . . - + aiiixnr.ba"

~

⑦ Ox
, -1 0×2-1 a'nix, -1 . -

. + ai?✗n= bit

aii'
⑨ - ¥÷, CD , .

. . ① - ⇒
③

stepn :

①

① × . -1 aiixet - - + a'in'✗n= b'i 'o :÷:÷÷÷::::÷:::n
⑦

1

(n - 2)

0 0:X -1 0×2-1 . - toxn.z-ajiifn-yxn-i-an.in/n=bii.i"

y , , , , ,, , ,, , . . . y,,, , ayy ,, ,
,g

Backwandsubstitu-hionb.in " '
0 ✗

n
=

a¥
( n - 2)

② ✗
n . , =bii-Y-n.aqn.sn/nnAcn-ilCn-i

)
:



( i -21

0 ✗ i = ( ti
""

- die :-, , , ✗in
(i -2

- Chili -121 ✗i -12
-

. . . - a:i'✗n

a:

]

|×i="i÷÷
✗n=:÷÷
for i = in -1 ) : -1 : 1-

C = 0

for j= City : n

c=c+ a
"

xj
end

✗i = bi÷_÷
end


