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: YÃkhu¾k :

4.0 WÆuþku
4.1 «MíkkðLkk
4.2 rLkùkÞfLkku ÏÞk÷
4.3 rînkh rLkùkÞf yLku íkuLkwt rðMíkhý

4.3.1 rLkùkÞfLkk WËknhý
4.3.2 ¢u{hLkk rLkÞ{Úke ÞwøkÃkík Mk{efhýkuLkku Wfu÷

4.4 ©urýfLkku ÏÞk÷
4.5 ©urýfLkk «fkhku
4.6 çku ©urýfLkk Mkhðk¤k, çkkËçkkfe yLku y[¤ktf MkkÚkuLkk økwýkfkh
4.7 çku ©urýfLkku økwýkfkh
4.8 ©urýf yLku rLkùkÞf ðå[uLkku íkVkðík
4.9 ©urýfLkkt WËknhý
4.10 ík{khe «økrík [fkMkku

4.0 WÆuþku
yk yuf{Lkk yÇÞkMkÚke ík{u Lke[uLke çkkçkíkkuÚke {krníkøkkh Úkþku.

- rLkùkÞfLkk yÚko rðþu òýfkhe {¤þu.
- ©urýf yLku íkuLkk «fkhkuLkku ÏÞk÷ {¤þu.
4.1 «MíkkðLkk

sxe÷ yLku rðþk¤ yktfzkfeÞ {krníkeÚke Mkh¤ hsqykík yLku ÍzÃke økýíkhe {kxu rLkùkÞf
yLku ©urýfLkku yÇÞkMk sYhe Au.
4.2 rLkùkÞfLkku yÚko :

rLkùkÞfyu çkesøkrýríkÞ ÃkËkð÷eLku økkrýríkf heíku hsq fhíke yuf Mkktfuríkf ÃkØrík Au.
yk ÃkØrík{kt Mktfuík >  > {kt swËk swËk ÃkË fu ½xfkuLku ÔÞðÂMÚkík heíku Mk{kLk MktÏÞkÚke nkh yLku
Míkt¼{kt økkuXððk{kt ykðu Au. yk økkuXðýeLke rLkrùík ®f{ík nkuÞ Au. ykðe økkuXðýeÚke «kÃík
Úkíke h[LkkLku rLkùkÞf fnu Au.

rLkùkÞfLke «Úk{ nkhLkk «Úk{ ½xfLku yøkú½xf fnu Au yLku yøkú½xf{ktÚke ÃkMkkh Úkíke
ºkktMke nkhLku yøkúrðfýo fnu Au íku s heíku rLkùkÞfÚke «Úk{ nkhLkk AuÕ÷k ½xfLku «rík½xf fnu Au
yLku «rík½xf{ktÚke ÃkMkkh Úkíke ºkktMk nkhLku «ríkrðfýo fnu Au.
4.3 rînkh rLkùkÞf yLku íkuLkwt rðMíkhý

su rLkùkÞf{kt çku nkh yLku çku Míkt¼ nkuÞ íkuðk rLkùkÞfLku rînkh rLkùkÞf fnu Au. rînkh
rLkùkÞf{kt fw÷ [kh ½xfku nkuÞ Au.

òu rînkh rLkùkÞf

D = 
a b
c d  nkuÞ íkku íkuLkwt rðMíkhý Lke[u {wsçk ÷¾kÞ,

D = (yøkú rðfýoLkk ½xfkuLkku økwýkfkh) - («ríkrðfýoLkk ½xfkuLkku økwýkfkh)

yuf{-4 rLkùkÞf yLku ©urýf
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= (a  d) – (b  c)
= ad – bc

Ëk.ík. 
5 3
1 4 = (5  4) – (3  1)

= 20 – 3

>  A  > = 17

4.3.1 rLkùkÞfLkk WËknhý
(1) Lke[uLkk rLkùkÞfkuLke ®f{ík þkuÄku.

(i) D = 
5 6
2 4

= (5  4) – (6  2)
= 20 – 12

D = 8

(ii) D = 
4 3
2 5


= (4  5) – (–3  2)
= 20 + 6

D = 26

(iii) D = 
5 1
4 3




= (–5  3) – (1  –4)
= –15 – (–4)
= –15 + 4

D = –11

(iii) D = 
+ –
– +

a b a b
a b a b

= (a + b)(a + b) – (a – b)(a – b)
= (a + b)2 – (a – b)2

= a2 + 2ab + b2 – (a2 – 2ab + b2)
= a2 + 2ab + b2 – a2 + 2ab – b2

D = 4ab

(2) òu 
– 1 + 1

+ 3
x x

x x  = 0 nkuÞ íkku xLke ®f{ík þkuÄku.

 (x – 1) (x + 3) – x(x + 1) = 0

x2 + 3x – x – 3 – x2 – x = 0
x – 3 = 0
x = 3

4.3.2 ¢u{hLkk rLkÞ{Úke ÞwøkÃkík Mk{efhýkuLkku Wfu÷ :
çku [÷Lkkt ÞwøkÃkík Mk{efhýkuLkku Wfu÷ rLkùkÞfLke {ËËÚke {u¤ððkLke heíkLku ¢u{hLkku rLkÞ{

fnu Au. Äkhku fu çku ÞwøkÃkík Mk{efhý Lke[u {wsçk Au.
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a1x + b1y + c1 = 0
a2x + b2y + c2 = 0

nðu ¢u{hLkk rLkÞ{ {wsçk

1 1

2 2

x
b c
b c

=
1 1

2 2

– y
a c
a c

=
1 1

2 2

1
a b
a b

yk WÃkhÚke x yLku y Lke ®f{ík {¤u. Mk{efhý Wfu÷ðkLke yk heíkLku ¢u{hLkku rLkÞ{ fnu
Au.

WËk.3. rLkùkÞfLkku WÃkÞkuøk fhe Lke[uLkk Mk{efhý Wfu÷ku.
3x + y = 6

2x – 3y = –7
sðkçk : 3x + y – 6 = 0

2x – 3y + 7 = 0
nðu ¢u{hLkk rLkÞ{ {wsçk

1 6
3 7

–
–

x
 = 

–
3 6
2 7

–
y

 = 
1

3 1
2 3–

 7 18–
x

= 21 12
–y

= 9 2
1

– –


11–
x  = 33

–y  = 
11
1

–

nðu
11–
x

= 
11
1

– 33
–y

= 
11
1

–

 x = 
11
11 -y = 

11
33
–

 x = 1 y = 3

(4) Lke[uLkk Mk{efhý ¢u{hLke heíku Wfu÷ku.

3
x

 + 
7
3
y

 = 9
3
2
x

 – 3
y

 – 8 = 0

Mkki«Úk{ Mk{efhý (i) Lku 3 ðzu yLku Mk{efhý (ii) Lku 6 ðzu økwýíkkt,
x + 7y = 27 x + 7y – 27 = 0

9x – 2y – 48 = 0
nðu ¢u{hLkk rLkÞ{ {wsçk

7 27
2 48

–
– –

x
 = 1 27

9 48
–
–

–y
 = 

1
1 7
9 2–

 336 54– –
x

= 48 243– 
–y

 = 
1

2 63– –
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 390–
x

= 195
–y  = 

1
65–

390–
x

= 
1
65– 195

–y
= 

1
65–

x = 
390
65 y = 

195
65

x = 6 y = 3

4.4 ©urýf (Matrix)Lkku ÏÞk÷
* yÚko :

yufrºkík fhu÷e yktfzkfeÞ {krníkeLku ÔÞðÂMÚkík heíku xqtfký{kt hsq fhðe sYhe Au.
y{wf MktÏÞkykuLku nkh yLku Míkt¼{kt ÔÞðÂMÚkík økkuXððk{kt ykðu íkku íku økkuXðýeLku ©urýf
fnu Au. yk økkuXðýeLke fkuE rLkrùík ®f{ík nkuíke LkÚke. Ãkhtíkw y{wf økkrýríkf «r¢Þkyku
{kxu ykðe økkuXðýe WÃkÞkuøke nkuÞ Au. ©urýf{kt ykðu÷ MktÏÞkykuLku íkuLkk ½xfku fnu Au.
yk ½xfkuLku [  ] ðå[u ÷¾ðk{kt ykðu Au. ©urýfLkk ½xfkuLku a, b, c ðzu ËþkoðkÞ ßÞkhu
©urýfLku A, B, C ðzu ËþkoðkÞ.

* ÔÞkÏÞk :
òu fw÷ m × n MktÏÞkykuLku m nkh yLku n Míkt¼{kt Ëþkoððk{kt ykðu íkku yk

økkuXðýeLku m  n ¢{Lkku ©urýf fnu Au.
©urýf A Lkwt Mkk{kLÞ MðYÃk Lke[u {wsçk ÷¾e þfkÞ.

11 12 1 1

21 22 2 2

1 2

1 2

... ...

... ...

... ...
... ...

j n

j n

i i ij in

m m mj mn

a a a a
a a a a
a a a a
a a a a

 
 
 
 
 
  

ßÞkt, ae = im {e nkh yLku j {k Míkt¼{kt ykðu÷ku ½xf
©urýf{kt su ½xfku {kxu i = j nkuÞ yux÷u fu nkh yLku Míkt¼ Mk{kLk nkuÞ íku ½xfkuLku rðfýeo
½xfku fnu Au.
Ëk.ík. a11, a22, a33

4.5 ©urýfLkk «fkhku
(1)  Mk{kLk ©urýf : òu (i) çku ©urýfLkk ¢{ Mk{kLk nkuÞ yLku (ii) çktLku ©urýf{kt yLkwYÃk

½xfku Ãký Mk{kLk nkuÞ íkku íku çku ©urýfLku Mk{kLk ©urýf fnuðkÞ.

Ëk.ík. A = 
2 3

2 5 9
0 3 1



 
   B = 

2 3

2 5 9
0 3 1



 
  

yk{, A = B
(2) «rík ©urýf (Ãkrhðíko ©urýf)

fkuEÃký ©urýf{kt nkhLkk ½xfkuLku Míkt¼{kt yÚkðk Míkt¼Lkk ½xfkuLku nkh{kt
økkuXððkÚke {¤íkk Lkðk ©urýfLku «rík ©urýf fnu Au. ©urýf ALkk «rík©urýfLku A'
yÚkðk AT ðzu ËþkoðkÞ.
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Ëk.ík.     A = 
2 3

2 5 9
0 3 1



 
  

      A' = AT = 
3 2

2 0
5 3
9 1



 
 
 
  

òu ©urýf A Lkku ¢{ m  n nkuÞ íkku «rík ©urýf A' n  m ¢{Lkku {¤u.
(3) nkh (ÃktÂõík) ©urýf :

su ©urýf{kt nkhLke MktÏÞk yuf s nkuÞ yLku Míkt¼ øk{u íkux÷k nkuÞ íku ©urýfLku nkh
©urýf fnu Au. yk{ nkh ©urýf{kt çkÄk ½xfku yuf s nkh{kt ykðu÷k nkuÞ Au. Ëk.ík.
A = [a11, a12, a13 ... a1n] yu 1  n ¢{Lkku nkh ©urýf Au.

(4) Míkt¼ ©urýf :
su ©urýf{kt çkÄk s ½xfku yuf s Míkt¼{kt ykðu÷k nkuÞ íku ©urýfLku Míkt¼ ©urýf fnu Au.

Ëk.ík. A = 

11

21

31

1

'
'

 
 
 
 
 
 
 
 
  m

a
a
a

a

 yu m  1 ¢{Lkku Míkt¼ ©urýf Au.

(5) þqLÞ ©urýf : su ©urýfLkk çkÄk s ½xfku þqLÞ nkuÞ íkuLku þqLÞ ©urýf fnu Au.

0 = 
2 3

0 0 0
0 0 0



 
 
 

þqLÞ ©urýfLkku ¢{ øk{u íku nkuE þfu.
(6) [kuhMk ©urýf : su ©urýf{kt nkhLke MktÏÞk yLku Míkt¼Lke MktÏÞk Mk{kLk nkuÞ íku ©urýfLku

[kuhMk ©urýf fnu Au.

2 2

2 5
8 1



 
  
 

–
A B = 

1 0 4
3 2 1

5 6 2


(7) Mktr{ík ©urýf
su [kuhMk ©urýfLkku «rík ©urýf {q¤ ©urýf s {¤íkku nkuÞ íku [kuhMk ©urýfLku Mktr{ík ©urýf
fnu Au.
Mktr{ík ©urýf {kxu A = A' ÚkkÞ.
çkeò þçËku{kt su [kuh ©urýfLkk Ëhuf ½xfku {kxu aij = aji nkuÞ íku [kuhMk ©urýfLku Mktr{ík
©urýf fnuðkÞ.

Ëk.ík.      A = 

2 5 1
5 11 6

1 6 3

–

– –

 
 
 
  
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«rík ©urýf {kxu nkhLkk ½xfkuLku Míkt¼{kt ÷¾íkkt,

A' = 

2 5 1
5 11 6

1 6 3

–

– –

 
 
 
  

yk{, A = A' nkuðkÚke A ©urýf Mktr{ík ©urýf Au.
(8) rðMktr{ík ©urýf :

su [kuhMk ©urýfLkk rðfýeo ½xfku þqLÞ nkuÞ yLku íku rMkðkÞLkk ½xfku {kxu aij = – aji

nkuÞ íku [kuhMk ©urýfLku rðMktr{ík ©urýf fnuðkÞ. yk{ òu fkuE [kuhMk ©urýf A {kxu A =
–A' ÚkkÞ íkku ©urýf A Lku rðMktr{ík ©urýf fnuðkÞ.

Ëk.ík. A = 

0 5 1
5 0 2

1 2 0

–
– –
 
 
 
  

 nkuÞ íkku,

A' =

0 5 1
5 0 2

1 2 0

–

– –

 
 
 
  

yk{, A = –A' ÚkkÞ Au, íkuÚke A Lku rðMktr{ík ©urýf fnuðkÞ.
(9) yuf{ ©urýf :

su [kuhMk ©urýfLkk rðfýeo ½xfku 1 nkuÞ yLku çkkfeLkk ½xfku þqLÞ nkuÞ íku [kuhMk ©urýfLku
yuf{ ©urýf fnuðkÞ. Mkk{kLÞ heíku íkuLku Mktfuík{kt I ðzu ËþkoðkÞ Au.

I = 
2 2

1 0
0 1



 
 
  I = 

3 3

1 0 0
0 1 0
0 0 1



 
 
 
  

(10) rðfýeo ©urýf :
su [kuhMk ©urýf{kt rðfýeo ½xfku øk{u íku MktÏÞkyku nkuÞ Ãkhtíkw çkkfeLkk ½xfku þqLÞ nkuÞ íkku
íkuðk [kuhMk ©urýfLku rðfýeo ©urýf fnu Au.

Ëk.ík. A = 

8 0 0
0 5 0
0 0 2

–
 
 
 
  

4.6 çku ©urýfLkk Mkhðk¤k, çkkËçkkfe yLku y[¤ktf MkkÚkuLkku økwýkfkh
òu çku ©urýfLkku ¢{ Mk{kLk nkuÞ íkku íku çku ©urýfLkku Mkhðk¤ku yLku çkkËçkkfe fhe þfkÞ Au.

çku ©urýfLkku Mkhðk¤ku fhðk íku{Lkk yLkwYÃk ½xfkuLkku Mkhðk¤ku yLku çku ©urýfLke çkkËçkkfe fhðk
íku{Lkk yLkwYÃk ½xfkuLke çkkËçkkfe fhðk{kt ykðu Au.

©urýfLkku fkuE y[¤ktf MkkÚku økwýkfkh fhðk ©urýfLkk çkÄk s ½xfkuLku íku y[¤ktf MkkÚku
økwýðk{kt ykðu Au.
4.7 çku ©urýfLkku økwýkfkh

òu «Úk{ ©urýf{kt Míkt¼Lke MktÏÞk yLku çkeò ©urýf{kt nkhLke MktÏÞk Mk{kLk nkuÞ íkku s íku
çku ©urýfLkku økwýkfkh fhe þfkÞ.
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òu A ©urýfLkku ¢{ m  n nkuÞ yLku B ©urýfLkku ¢{ n  p nkuÞ íkku A yLku B ©urýfLkku
økwýkfkh þõÞ Au yLku yk økwýkfkh ©urýf AB yu m  p ¢{Lkku ©urýf {¤u.

çku ©urýfLkku økwýkfkh fhðk «Úk{ ©urýf{ktÚke nkh yLku çkeò ©urýf{ktÚke Míkt¼ ÃkMktË
fhðk{kt ykðu Au. yk ÃkMktË fhu÷ nkh yLku Míkt¼Lkk ½xfkuLkk økwýkfkhkuLkku Mkhðk¤ku fhíkkt økwýkfkh
©urýfLkk ½xfku {¤u.
4.8 ©urýf yLku rLkùkÞf ðå[uLkku íkVkðík

rLkùkÞf yLku ©urýf çktLku MktÏÞkykuLku nkh yLku Míkt¼{kt økkuXððkLke ÃkØrík Au. Ãkhtíkw
íku{Lke ðå[uLkk íkVkðíkLkk {wÏÞ {wÆk Lke[u {wsçk Au.

©urýf rLkùkÞf 
1. ©urýf yu {kºk MktÏÞkykuLke nkh yLk u 

Míkt¼{kt økkuXðýe Au. yk økkuXðýeLke fkuE 
®f{ík nkuíke LkÚke. 

1. rLkùkÞf yu MktÏÞkykuLke nkh yLku 
Míkt¼{kt økkuXðýe Au Ãkhtíkw  yk 
økkuXðýeLke rLkrùík ®f{ík nkuÞ Au. 

2. ©urýf{kt nkh yLku Míkt¼Lke MktÏÞk Mk{kLk 
nkuÞ yÚkðk Lk Ãký nkuÞ. 

2. rLkùkÞf{kt nkh yLku Míkt¼Lke MktÏÞk 
Mk{kLk s nkuÞ. 

3. ©urýf{kt ½xfkuLku [   ] ðå[u ÷¾ðk{kt ykðu 
Au. 

3. rLkùkÞf{kt ½xfkuLku |  | ðå[u ÷¾ðk{kt 
ykðu Au. 

4.9 ©urýfLkkt WËknhý
WËknhý :

(1) òu ©urýf A = 
2 5 1

3 4 7
 
  

,  B = 

4 1
5 2
0 3

–
–

 
 
 
  

 yLku C = 
1 3 4
2 5 1–
 

 
 

 nkuÞ íkku

(i) A + B (ii) A + C (iii) 3C – 2A
(iv) 2B + 5C yLku (v) 2A + 3B' {ktÚke su þõÞ nkuÞ íku þkuÄku.

sðkçk : (i) A : 2  3
B : 3  2

ynª A yLku B ©urýfLkk ¢{ Mk{kLk LkÚke, íkuÚke A + B þõÞ LkÚke.
(ii) A : 2  3

C : 2  3
A + C : þõÞ Au.

nðu, A + C = 
2 5 1

3 4 7
 
  

 + 
1 3 4
2 5 1
 

  

yLkwYÃk ½xfkuLkku Mkhðk¤ku fhíkkt,

A + C = 
2 1 5 3 1 4

3 2 4 5 7 1
( )

( ) ( )
    

      

A + C = 
3 2 5

1 9 6
 
  

(iii) ©urýf 3C {kxu ©urýf CLkk çkÄk ½xfkuLku 3 ðzu yLku ©urýf 2A {kxu ©urýf A Lkk çkÄk
½xfkuLku 2 ðzu økwýkÞ.
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 3C – 2A = 
3 9 12
6 15 3

–
–

 
 
 

 – 
4 10 2

6 8 7–
 
 
 

= 
3 4 9 10 12 2
6 6 15 8 3 7

– – – –
( )

 
      

3C – 2A = 
1 19 10
12 7 10
 

  

(iv) B : 3  2
C : 2  3
yk{, B yLku C ©urýfLkk ¢{ swËk swËk nkuðkÚke 2B + 5C þkuÄe þfkÞ Lknª.

(v) A : 2  3 B : 3  2
B' : 2  3
ynª A yLku B' Lkku ¢{ Mk{kLk nkuðkÚke 2A + 3B' þõÞ Au.

B' = 
4 5 0

1 2 3– –
 
 
 

2A + 3B' = 
4 10 2

6 8 14
 
  

 + 
12 15 0

3 6 9
 
   

= 
4 12 10 15 2 0

6 3 8 6 14 9
   

       ( ) ( )

= 
16 25 2

9 2 23
 
  

(2) òu A = 
2 4 0

1 3 5
 
  

 yLku B = 
1 3 2

3 5 1
 

  
nkuÞ íkku Mkkrçkík fhku fu 3(A + B)

= 3A + 3B.

A + B = 
2 4 0

1 3 5
 
  

 + 
1 3 2

3 5 1
 

  

= 
3 7 2

4 8 6
 

  

3(A + B) = 
9 21 6

12 24 18
 

  
 ... (i)

nðu, 3A + 3B = 
6 12 0

3 9 15
 
  

 + 
3 9 6

9 15 3
 

  

= 
9 21 6

12 24 18
 

  
 ... (ii)

yk{, Ãkheýk{ (i) yLku (ii) ÃkhÚke Mkkrçkík ÚkkÞ Au fu 3(A + B) = 3A + 3B

(3) òu ©urýf A = 
5 2 4

3 1 5
0 1 2

 
  
  

 yLku B = 

1 4 3
5 1 0
3 2 4

 
 
 
  

 nkuÞ íkku ©urýf C yuðku þkuÄku fu suÚke

2A – 3B + 5C = 0 ÚkkÞ.
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ynª ykÃku÷ Au fu
2A – 3B + 5C = 0
5C = 3B – 2A

C = 
3B 2A

5
–

 = 
1
5 (3B – 2A)

nðu Mkki«Úk{ 3B – 2A þkuÄeyu.

3B – 2A = 

3 12 9
15 3 0
9 6 12

 
 
 
  

 – 

10 4 8
6 2 10

0 2 4

 
  
  

= 

7 16 1
21 1 10
9 4 16

  
  
  

nðu ©urýf C þkuÄðk 3B – 2A Lkk Ëhuf ½xfLkku 5 ðzu ¼køkkfkh fheyu.

 C = 
1
5  (3B – 2A)

= 
1
5

7 16 1
21 1 10
9 4 16

  
  
  

C = 

7 5 16 5 1 5
21 5 1 5 10 5
9 5 4 5 16 5

  
  
  

(4) òu 
5 6

3 2
 
  

 + 
 

 
 

a b
c d  = 

7 9
7 4
 

  
 nkuÞ íkku a, b, c yLku d Lke ®f{ík þkuÄku.

5 6
3 2

 
  

 + 
 

 
 

a b
c d  = 

7 9
7 4
 

  


 

 
 

a b
c d  = 

7 9
7 4
 

  
 – 

5 6
3 2

 
  

 
 
 

a b
c d  = 

2 15
4 2
 

  

yLkwYÃk ½xfku Mkh¾kðíkkt,
a = 2,   – b = –15,   c = –4,   d = 2,  b = 15

(5) A = 

– 5
2

4

 
 
 
  

x a
y b

c z
 Au. òu (i) AA yu Mktr{ík ©urýf nkuÞ íkku a, b yLku c Lke ®f{ík þkuÄku.

(ii) A yu rðMktr{ík ©urýf nkuÞ íkku a, b, c, x, y yLku z Lke ®f{ík þkuÄku.

A = 

– 5
2

4

 
 
 
  

x a
y b

c z
 Au.
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(i) Mktr{ík ©urýf{kt
aij = aji nkuÞ Au.
a12 = a21     a23 = a32 a31 = a13

a   = 2     b = 4   c  = –5
(ii) rðMktr{ík ©urýf {kxu,

rðfýeo ½xfkuLke ®f{ík þqLÞ nkuÞ Au.
x = 0,   y = 0,   z = 0
yLÞ ½xfku {kxu
aij = –aji
a12 = –a21 a23 = –a32 a31 = –a13
a = –2 b   = –4 c   = –(–5)

     = 5

(6) òu A = 
3 1 – 4
2 0 1
 
 
 

 yLku B = 
6 – 2
0 4
 
 
 

 nkuÞ íkku AB, BA, A'B yLku AB' {ktÚke su

þõÞ nkuÞ íku {u¤ðku.
(i) A : 2  3

B : 2  2
ynª ©urýf A {kt Míkt¼Lke MktÏÞk yLku ©urýf B {kt nkhLke MktÏÞk Mk{kLk LkÚke íkuÚke
økwýkfkh ©urýf AB þõÞ LkÚke.

(ii) B : 2  2
A : 2  3
 BA : þõÞ Au.

BA : 2  3

BA = 
6 – 2
0 4
 
 
 

3 1 – 4
2 0 1
 
 
 

= 
(6 3) (–2 2) 6(1) (–2)(0) 6(–4) (–2) (1)
(0 3) (4 2) 0(1) 4(0) 0(–4) 4 (1)
 
 
 

    
    

= 
18 4 6 0 – 24 – 2
0 8 0 0 0 4

– 
 
 


  

= 
2 3

14 6 – 26
8 0 4



 
 
 

(iii) A : 2  3
A' : 3  2
B : 2  2
ynª ©urýf A' {kt Míkt¼Lke MktÏÞk yLku ©urýf B {kt nkhLke MktÏÞk Mk{kLk Au. íkuÚke A'
yLku B ©urýfLkku økwýkfkh þõÞ Au.

A'B = 

3 2
1 0
–4 1

 
 
 
  

6 – 2
0 4
 
 
 

= 

18 + 0 – 6 + 8
6 + 0 – 2 + 0
–24 0 8 + 4

 
 
 
  
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= 
3 2

18 2
6 – 2

–24 12


 
 
 
  

(iv) A : 2  3 B : 2  2
B' : 2  2
ynª ©urýf A {kt Míkt¼Lke MktÏÞk yLku ©urýf B' {kt nkhLke MktÏÞk Mk{kLk LkÚke. íkuÚke
AB' þõÞ LkÚke.

(7) òu ©urýf A = 
4 – 1
7 3
 
 
 

 yLku B = 
3 6 0
0 2 3
 
 
 

 çkíkkðku fu, (AB)' = B'.A'

AB = 
4 – 1
7 3
 
 
 

3 6 0
0 2 3
 
 
 

= 
12 0 24 2 0 – 3
21 0 42 6 0 9

– 
 
 


  

AB = 
12 22 – 3
21 48 9
 
 
 

nðu, (AB)' = 

12 21
22 48

3 9–

 
 
 
  

...(i)

nðu, B'.A' = 

3 0
6 2
0 3

 
 
 
  

4 7
–1 3
 
 
 

= 

12 0 21 0
24 2 42 6
0 3 0 9

–
–

 
 
 
  

 



B'.A'= 

12 21
22 48

3 9–

 
 
 
  

 ... (ii)

yk{ Ãkheýk{ (i) yLku (ii) ÃkhÚke Mkkrçkík ÚkkÞ Au fu (AB)' = B'.A'

(8) òu A = 

1 0 2
2 2 4
0 0 2

– 
 
 
  

 nkuÞ íkku Mkkrçkík fhku fu

A2 – 3A + 2I = 0
Mkki«Úk{ ykÃkýu A2 þkuÄeyu.

A2 = A  A= 

1 0 2
2 2 4
0 0 2

– 
 
 
  

  

1 0 2
2 2 4
0 0 2

– 
 
 
  
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= 

1 + 0 0 0 0 0 2 0 4
2 4 0 0 4 0 4 8 8
0 0 0 0 0 0 0 0 4

– –
–

 
 
 
  

   
     
     

A2 = 

1 0 – 6
6 4 12
0 0 4

 
 
 
  

©urýf 3A {u¤ððk A ©urýfLkk Ëhuf ½xfkuLkku 3 ðzu økwýkfkh fhkÞ, ßÞkhu ©urýf
2I {kxu 3  3 ¢{Lkk yuf{ ©urýfLkk Ëhuf ½xfLkku 2 ðzu økwýkfkh fhkÞ.

 A2 – 3A + 2I = 

1 0 – 6
6 4 12
0 0 4

 
 
 
  

 – 

3 0 – 6
6 6 12
0 0 6

 
 
 
  

 + 

2 0 0
0 2 0
0 0 2

 
 
 
  

     

1 3 2 0 0 0 6 6 0
6 6 0 4 6 2 12 12 0
0 0 0 0 0 0 4 6 2

       
       
       

 A2 – 3A + 2I = 

0 0 0
0 0 0
0 0 0

 
 
 
  

yk{, A2 – 3A + 2I = 0

(9) òu ©urýf U = 

0 1 0
0 0 1
0 0 0

 
 
 
  

 nkuÞ íkku ©urýf A yuðku þkuÄku fu suÚke A = a  I3 + bU +

CU2 ÚkkÞ.

a  I3 = a × 

1 0 0
0 1 0
0 0 1

 
 
 
 

 = 

0 0
0 0
0 0

 
 
 
  

a
a

a

b  U = b

0 1 0
0 0 1
0 0 0

 
 
 
  

= 

0 0
0 0
0 0 0

 
 
 
  

b
b

nðu, U2 = U  U

= 

0 1 0
0 0 1
0 0 0

 
 
 
  

  

0 1 0
0 0 1
0 0 0

 
 
 
  
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0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

     

     

     

 
 
 
 

= 

0 0 1
0 0 0
0 0 0

 
 
 
  

CU2 = c

0 0 1
0 0 0
0 0 0

 
 
 
  

= 

0 0
0 0 0
0 0 0

 
 
 
  

c

nðu, A = a  I3 + bu + cu2

= 

0 0
0 0
0 0

 
 
 
  

a
a

a
 + 

0 0
0 0
0 0 0

 
 
 
  

b
b  + 

0 0
0 0 0
0 0 0

 
 
 
  

c

= 0
0 0

 
 
 
  

a b c
a b

a

- ÔÞMík ©urýf : Inverse of a matrix :
òu ykÃku÷k [kuhMk ©urýf {kxu çkeòu ©urýf B yuðku þkuÄe þfkÞ fu suÚke

AB = BA = I ÚkkÞ íkku ©urýf BLku ALkku ÔÞMík ©urýf fnuðkÞ. Mktfuík{kt íkuLku A–1 ðzu
ËþkoðkÞ.

A–1 = 
1
A   adj.A

LkkUÄ :(i) [kuhMk ©urýf {kxu s ÔÞMík ©urýf þkuÄe þfkÞ.
(ii) òu A   0 nkuÞ íkku s ÔÞMík ©urýf {¤u.

- MknyðÞs ©urýf Adjoint matrix :
Ëhuf WÃkrLkùkÞfLku ÞkuøÞ rLkþkLke ykÃkðkÚke su íku ½xfLkku MknyðÞs þkuÄe þfkÞ.

fkuEÃký ½xfLkku WÃkrLkùkÞf þkuÄðk íku ½xf{ktÚke ÃkMkkh Úkíke nkh yLku Míkt¼ Ëqh
fhðk{kt ykðu Au. íÞkhçkkË çkkfe hnuíkk rLkùkÞfLku íku ½xfLkku WÃkrLkùkÞ fnu Au.

Ëk.ík. A = 
2 5
4 8  Au.

íkku 2 Lkku WÃkr™ùkÞf = 8

5 Lkku WÃkr™ùkÞf = 4

4 Lkku WÃkr™ùkÞf = 5

8 Lkku WÃkr™ùkÞf = 2

òu A = 

2 5 – 1
3 0 5
4 – 7 6

 nkuÞ íkku
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2 Lkku WÃkr™ùkÞf = 
0 5
–7 6

5 Lkku WÃkr™ùkÞf = 
3 5
4 6

–1 Lkku WÃkr™ùkÞf = 
3 0
4 – 7

MknyðÞs þkuÄðk WÃkrLkùkÞfkuLku ÞkuøÞ rLkþkLke ykÃkðk{kt ykðu Au. yk {kxu
MknyðÞsLku (–1)i+j ðzu økwýkÞ; ßÞkt i nkhLke MktÏÞk yLku j Míkt¼Lke MktÏÞk Ëþkoðu Au.
LkkUÄ : òu 2  2 ¢{Lkku ©urýf ykÃku÷ nkuÞ íkku rðfýeo ½xfkuLkk MÚkkLk yLku yLÞ ½xfkuLke
rLkþkLke çkË÷ðkÚke MknyðÞs ©urýf Mknu÷kEÚke ÷¾e þfkÞ.

A = 
2 – 5
3 7
 
 
 

 {kxu

adj.A = 
7 5

3 2–
 
 
 

ÚkkÞ.

(9) òu A = 
5 4
2 1  nkuÞ íkku ÔÞMík ©urýf þkuÄku.

ÔÞMík ©urýf{kt rLkùkÞf A yLku MknyðÞs ©urýf þkuÄkÞ.

A = 
5 4
2 1 adj.A=

1 – 4
2 5–

 
 
 

= (5  1) – (4  2)
= 5 – 8
= – 3

nðu A–1 = 
1
A   adj.A

= 
1
3–

1 – 4
2 5–

 
 
 

A– 1 = 
1 3 4 3

2 3 –5 3
– 
 
 

ÞwøkÃkík Mk{efhýLkk Wfu÷{kt ÔÞMík ©urýfLkku WÃkÞkuøk Mkk{kLÞ heíku ÷kuÃkLke heíku Mkwhu¾
Mk{efhý Wfu÷ðk{kt ykðu Au Ãkhtíkw ÔÞMík ©urýfLke {ËËÚke Ãký Mkwhu¾ Mk{efhýku Wfu÷e
þfkÞ.
Äkhku fu çku ÞwøkÃkík Mk{efhý Lke[u {wsçk Au.

a1x + b1y = C1

a2x + b2y = C2

nðu, yk Mk{efhýLku ©urýfLkk MðYÃk{kt Lke[u {wsçk Ëþkoðe þfkÞ.

1 1

2 2

 
 
 

a b
a b

 
 
 

x
y  = 

1

2

 
 
 

c
c

Mktfuík{kt A.X = D
 X = A–1.D
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yk{, ÔÞMík ©urýf ÃkhÚke [÷ x yLku y Lke ®f{ík {u¤ðe þfkÞ.
(10) ÔÞMík ©urýfLke {ËËÚke Mk{efhý Wfu÷ku.

5x + 3y = 25
x + 4y = 22
Mkki«Úk{ ykÃku÷ Mk{efhýLku ©urýf MðYÃk{kt hsq fhkÞ.

5 3
1 4
 
 
 

 
 
 

x
y  = 

25
22
 
 
 

A.X = D
 X = A–1.D

nðu A Lkku ÔÞMík ©urýf þkuÄeyu.

A = 
5 3
1 4

= 20 – 3

A = 17 adj. A 
4 3

1 5
 

  

nðu X= A–1.D

X = 
1
A   adj. A   D

X = 
1

17  
4 3

1 5
–

–
 
 
 

 
25
22
 
 
 

= 
1

17
100 – 66
–25 110
 
 
 

= 
1

17
34
85
 
 
 

 
 
 

x
y = 

2
5
 
 
 

yk{, x = 2 yLku y = 5
(11) ÔÞMík ©urýfLke {ËËÚke Lke[uLkk Mk{efhý Wfu÷ku.

4x – 3y – 13 = 0
y = 2 – 5x
Mkki«Úk{ Mk{efhýLku ÞkuøÞ MðYÃk{kt ÷¾íkkt,
4x – 3y = 13
5x + y = 2
nðu yk Mk{efhýkuLku ©urýf MðYÃk{kt hsq fheyu.

4 – 3
5 1
 
 
 

 
 
 

x
y  = 

13
2
 
 
 

Mktfuík{kt,        A.X = D
      X = A–1.D

A = 
4 3
5 1

–
adj.A= 

1 3
5 4–

 
 
 



52

= 4 – (–15)

A = 19

nðu X= A–1.D

X = 
1
A   adj. A   D

= 
1

19  
1 3

5 4–
 
 
 

 
13
2
 
 
 

= 
1

19  
13 + 6
–65 + 8
 
 
 

= 
1

19  
19

–57
 
 
 

 
 
 

x
y = 

1
–3
 
 
 

yk{, x = 1 yLku y = –3

4.10 ík{khe «økrík [fkMkku
1. ©urýfLkku yÚko Mk{òðku.
2. ©urýf yLku rLkùkÞf ðå[uLkku íkVkðík ÷¾ku.
3. çku ©urýfLkk Mkhðk¤k, çkkËçkkfe yLku økwýkfkh {kxuLke þhík sýkðku.
4. Mk{òðku : «rík ©urýf, Mktr{ík ©urýf, rðMktr{ík ©urýf, yuf{ ©urýf, ÔÞMík ©urýf

5. òu ©urýf A = 
3 2 – 5
1 0 6
 
 
 

 yLku B = 
4 –1 –3
2 5 1
 
 
 

 nkuÞ íkku (i) A + B yLku (ii) 3B –

2A þkuÄku.

6. òu A =

5 1 – 4
0 3 5
1 6 – 2

 
 
 
  

yLku B = 

1 3 –2
–1 4 6
3 2 2

 
 
 
  

 nkuÞ íkku Mkkrçkík fhku fu (A + B)' =

A' + B'

7. òu A = 
2 5 1
–4 3 1
 
 
 

 nkuÞ íkku ©urýf B yuðku þkuÄku fu suÚke 5A' + 3B = 0 ÚkkÞ.

8. òu A =  3 5 – 1  yLku B = 

4
3
0

 
 
 
  

 nkuÞ íkku AB yLku BA  Lkkt {qÕÞ þkuÄku.

9. òu ©urýf A = 
5 1 2
4 0 2
3 4 1

–

–

 
 
 
  

 nkuÞ íkku A2 yLku AA' þkuÄku.

10. òu A = 
1 2 2
2 1 2
2 2 1

 
 
 
  

 nkuÞ íkku Mkkrçkík fhku fu (A2 –4A + 57 = 0) yLku AA' þkuÄku.
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11. òu ©urýf A = 
3 2
4 1
 
 
 

 yLku B = 4 5
 
 
 

a b
 {kxu AB = BA  nkuÞ íkku a yLku b Lke ®f{ík

þkuÄku.

12. òu A = 
2 1 3
1 1 2
1 2 1

–
 
 
 
  

 nkuÞ íkku Mkkrçkík fhku fu A3 – 2A2 –9A = 0

13. òu U = 
0 1 0
0 0 1
0 0 0

 
 
 
  

 nkuÞ íkku ©urýf A yuðku þkuÄku fu suÚke A = a  I3 + bU +CU2

ÚkkÞ.

14. òu  5 2 1

1 4 0
–3 2 5
1 3 0

 
 
 
  

1
2
4

 
 
 
  

 =  2 5x

2
0
1

 
 
 
  

 nkuÞ íkku x Lke ®f{ík þkuÄku.

15. Lke[uLkk ©urýf ÃkhÚke ÔÞMík ©urýf {u¤ðku.
5 4
–3 – 1
 
 
 

16. òu A = 
3 – 2
–1 1
 
 
 

 nkuÞ íkku A + AAT + A–1 þkuÄku.

17. Lke[uLkk Mk{efhý ÔÞMík ©urýfLke {ËËÚke Wfu÷ku.
(1) 2x – 3y = 5 (2) 4x – y = 11

3x + y = 2 2x – 3y = 3
18. yuf ftÃkLke M1 yLku M2 yu{ çku Þtºk WÃkh A yLku B çku ðMíkw çkLkkðu Au. A ðMíkwLkku yuf

yuf{ çkLkkððk M1 Þtºk 3 f÷kf yLku M2 Þtºk 5 f÷kf [÷kððwt Ãkzu Au. ßÞkhu B ðMíkwLkku
yuf yuf{ çkLkkððk M1 Þtºk 2 f÷kf yLku M2 Þtºk 10 f÷kf [÷kððwt Ãkzu Au. yk çktLku
ÞtºkLku Ëh yXðkzeÞu ðÄw{kt ðÄw yLkw¢{u 36 f÷kf yLku 80 f÷kf [÷kðe þfkÞ Au. íkku Ëh
yXðkÞzeÞu A yLku B ðMíkwLkk fux÷k yuf{ku çkLkkððk òuEyu íku ÔÞMík ©urýfLke {ËËÚke
þkuÄku.

19. yuf ftÃkLkeLke y{ËkðkË, ðzkuËhk yLku hksfkux þnuh{kt þk¾k Au. y{ËkðkË þk¾k{kt 2
{uLkush, 8 f÷kfo yLku 2 Ãkèkðk¤k Au. ðzkuËhk ykurVMk{kt 1 {uLkush, 6 f÷kfo yLku 1
Ãkèkðk¤k Au yLku hksfkux ykurVMk{kt 1 {uLkush yLku 4 f÷kfo Au. òu Ëhuf {uLkush, õ÷kfo
yLku Ãkèkðk¤kLkku Ãkøkkh yLkw¢{u 15,000, 9,000 yLku 4,500 nkuÞ íkku Ëhuf çkúkL[Lkwt fw÷
{krMkf Ãkøkkh þkuÄku.

sðkçk :

(5) A + B = 
7 1 – 8
3 5 7
 
 
 

, 3B – 2A = 
6 7 1
4 15 10

–
–

 
 
 

(7) B = 
5–
3

2 – 4
5 3
1 1

 
 
 
  
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(8) AB =  27 , BA = 

12 20 – 4
9 15 3
0 0 0

–
 
 
 
  

(9) A2 = 

27 3 – 14
26 – 1 – 7
28 – 7 3

 
 
 
  

AA' = 

30 24 9
24 20 10
9 10 26

 
 
 
  

(11) a = 7, b = 2

(13) A = 0
0 0

 
 
 
  

a b c
a b

a

(14) x = 
91
2

(15)
1
7

–1 – 4
3 5
 
 
 

(16)
7 – 1
–2 5
 
 
 

(17) (1) x = 1, y = –1 (2) x = 3, y = 1
(18) x = 10, y = 3

(19)

1,11, 000
73.500
51, 000

 
 
 
  

Mktfuík Wå[khý
|     | rLkùkÞf
[    ] ©urýf
A– 1 A inverse (inverse matrix of A) (ALkku ÔÞMík ©urýf)
Adj.A Adjoint Matrix of A (ALkku MknyðÞð ©urýf)
f: A B f is from A to B




