
c"ryz zix`pil dxabl` ogea

.zewc 90 ogead jyn .zel`yd 4 lk lr epr
lk y`xa dvxnd my+.f.z+my aezkl -micxtp micenra dl`y lk lr zeprl yi

.sc

ze`ad zeixhpnl`d dxey zelertd revia xg`l .A ∈ R3×3 dvixhn dpezp .1
:dcigid zvixhn zlawzn (oezpd xcqa)

R1 ↔ R3 (`)

2R1 +R3 → R3 (a)

2R2 → R2 (b)

:mi`ad mitirqd lr epr

.(zecewp 12) .yxetn ote`a A−1 z` e`vn (`)

.(zecewp 13) .zeixhpnl` zevixhn ly dltknk A z` e`ha (a)

:oexzt

zelert mr ,xekfk .dvixhn bexic zxfra A ly ziktedd z` `vnp (`)
zbxcn zexey oze` zlrtd ,dicgid zvixhnl A z` zebxcn dxey

lawp okl .A−1 l dcigid dvixhn z` 1 0 0
0 1 0
0 0 1

R1 ↔ R3−−−−−−→

 0 0 1
0 1 0
1 0 0

 2R1 +R3 → R3−−−−−−−−−−−→

 0 0 1
0 1 0
1 0 2


2R2 → R2−−−−−−−→

 0 0 1
0 2 0
1 0 2


jetdd xcqa mcewd sirqn zelertl zeiktedd zelertd z` lirtp (a)
lawpe (zipepwd dxevl I3 mr cgi ep`vny A−1 z` bxcp oitelgl e`)

.A z` 1 0 0
0 1 0
0 0 1

 1

2
R2 → R2

−−−−−−−→

 1 0 0
0 1

2 0
0 0 1

−2R1 +R3 → R3−−−−−−−−−−−−−→

 1 0 0
0 1

2 0
−2 0 1


R1 ↔ R3−−−−−−→

 −2 0 1
0 1

2 0
1 0 0



1



miniiwnd


x1
x2
x2
x4

 ∈ R4 mixehwed lk sqe` ik egiked .2

{
3x1 + 4x2 + x3 + x4 = −2x2
x1 + 3x2 + x4 = −x3

.(zecewp 25) .zyxet dveaw dl e`vn .R4 ly ixehwe agxn-zz `ed

,minlrp 4 a ze`eeyn 2 ly zipbened zkxrn epl dpepzpy ,al miyp :oexzt

zpn lr .agxn-zz `ed zipbened zkxrn ly zepexztd lk sqe` recike
al miyp .d`eeynd ly illkd oexztd z` `vnp zyxet dveaw `evnl

zxrnl dlewy (mitb` zxard xg`l) eply zxrndy{
3x1 + 6x2 + x3 + x4 = 0

x1 + 3x2 + x3 + x4 = 0

:lawpe dipydn 3 letk dpey`xd d`eeynd z` xqgpe zexeyd z` silgp{
x1 + 3x2 + x3 + x4 = 0

−3x2 − 2x3 − 2x4 = 0

:lawpe 3 dipyd z` wlgpe dipyde dpe`xd d`eeynd z` xagp{
x1 − x3 − x4 = 0

x2 +
2
3x3 +

2
3x4 = 0

(x1, x2, x3, x4) = dxev yi illkd oexztly x3 = s, x4 = t davd xg`l
.
(
1,− 2

3 , 0, 1
)
e
(
1,− 2

3 , 1, 0
)
mixehwed ici lr yxtp `ede

(
s+ t,− 2

3s−
2
3 t, s, t

)
,U = span


 1

1
0

 ,

 2
0
1

 :mi`ad miagxnd izz ly jezigd z` e`vn .3

.(zecewp 25) .W = span


 5

3
1

 ,

 1
1
1


ozipy

 1
1
1

 e

 5
3
1

 ly mii`x`pild mitexivd lka mipiipern ep` :oexzt

ep` ,zexg` milina .

 1
1
0

 ,

 2
0
1

 ly ix`pil sexivk mb mze` `hal

d`eeynly jk a, b e` α, β zebfd lk z` `evnl mipiipern

α

 1
1
1

+ β

 5
3
1

 = a

 1
1
0

+ b

 2
0
1


2



,jtidle a, b xear oexzt yiy xne` df α, β xear oexzt yi m`) oexzt yi
dvixhna miyp sb` ,xiarp .(a, b z` e`α, β z` wx `evnl witqn okle

:lawp .bxcpe 1 2 1 5
1 0 1 3
0 1 1 1

−R1 +R2 → R2−−−−−−−−−−−−→

 1 2 1 5
0 −2 0 −2
0 1 1 1


1

2
R2 +R3 → R3

−−−−−−−−−−−−→

 1 2 1 5
0 −2 0 −2
0 0 1 0


oexztd okl .(jxr lk lawl leki β) .α = 0 m` wx oexzt yi d`eeynl

.span


 5

3
1

 `ed

.mitirqd oia xyw yi d`ad dl`y .4

.B = C if` AB = AC = I m` A ∈ Fn×n zireaix dvixhn xear egiked (`)
.(zecewp 5)

egiked



a11x1 + a12x4 + a13x7 = 1

a11x2 + a12x5 + a13x8 = 0

a11x3 + a12x6 + a13x9 = 0

a21x1 + a22x4 + a23x7 = 0

a21x2 + a22x5 + a23x8 = 1

a21x3 + a22x6 + a23x9 = 0

a31x1 + a32x4 + a33x7 = 0

a31x2 + a32x5 + a33x8 = 0

a31x3 + a32x6 + a33x9 = 1

d`ad ze`eeynd zkxrn dpezp (a)

.(zecewp 20) .cg` oexzt xzeid lkl yi zkxrnl ik

:oexzt

y jk B zireaix dvixhn zniiw A zireaix dvixhnl m`y epgked (`)
lawpe A−1 zniiw ,AB = I = AC m` okl .dkitd `id if` AB = I

.B = A−1 (AB) = A−1 (AC) = C

:`ad ote`a meyxl ozip zkxrnd z`y al miyp (a)

.

 a11 a12 a13
a21 a22 a23
a31 a32 a33

 x1 x2 x3
x4 x5 x6
x7 x8 x9

 =

 1 0 0
0 1 0
0 0 1


xzeid lkl cigi oexzt miiw z`fk zkxrnly ,epi`x mcewd sirqn
yi eply zkxrnl okle ( ...miiw `l zxg` ,cigi `ed dkitd A m`)

.xzeid lkl cigi oexzt

!dglvda

3


