
  

g¨vwUª· I wbY©vqK 
(Matrices and Determinants) 

 
f~wgKv 
g¨vwUª· Gi aviYv e¨envi K‡i mn‡R Ges mswÿß fv‡e Z_¨ cwi‡ekb Kiv hvq| g¨vwUª· Ges wbY©vq‡Ki aviYv e¨envi 
K‡i wewfbœ MvwYwZK mgm¨vi mgvavb Kiv hvq| GB BDwb‡U g¨vwUª· Ges wbY©vqK m¤ú‡K© Av‡jvPbv Kiv n‡e| 
 

 
BDwb‡Ui D‡Ïk¨ 

GB BDwbU †k‡l Avcwb -  

 g¨vwUª· I g¨vwUª‡·i cÖKvi‡f` eY©bv Ki‡Z cvi‡eb, 
 g¨vwUª‡·i mgZv, †hvM, we‡qvM I ¸Y Ki‡Z cvi‡eb, 
 wbY©vqK Kx e¨vL¨v Ki‡Z cvi‡eb, 
 wbY©vq‡Ki gvb wbY©q Ki‡Z cvi‡eb, 
 wbY©vq‡Ki Abyivwk I mn¸YK e¨vL¨v Ki‡Z cvi‡eb, 
 e¨wZμgx I Ae¨wZμgx g¨vwUª· e¨vL¨v Ki‡Z cvi‡eb, 
 eM© g¨vwUª‡·i wecixZ g¨vwUª· wbY©q Ki‡Z cvi‡eb, 
 wbY©vq‡Ki mvnv‡h¨ GKNvZ mgxKiY †Rv‡Ui mgvavb wbY©q Ki‡Z cvi‡eb| 

 

 
BDwbU mgvwßi mgq BDwbU mgvwßi m‡ev©”P mgq 7 w`b 

 

 GB BDwb‡Ui cvVmg~n 
cvV 1.1: g¨vwUª· I Gi cÖKvi‡f` 
cvV 1.2: g¨vwU‡·i mgZv, †hvM, we‡qvM Ges ¸Y 
cvV 1.3: wbY©vq‡Ki aviYv I we¯Í…wZ 
cvV 1.4: wbY©vq‡Ki Abyivwk Ges mn¸YK 
cvV 1.5: e¨wZμgx I Ae¨wZμgx g¨vwUª·, eM© g¨vwUª‡·i wecixZ g¨vwUª· wbY©q 
cvV 1.6: †μgvi wbq‡gi mvnv‡h¨ GKNvZ wewkó mgxKiY †Rv‡Ui mgvavb 
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 g¨vwUª· I Gi cÖKvi‡f` 
 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 g¨vwUª‡·i msÁv eY©bv Ki‡Z cvi‡eb, 
 wewfbœ cÖKvi g¨vwUª· m¤§‡Ü wjL‡Z cvi‡eb| 

 

gyL¨ kã  g¨vwUª·, †iv-g¨vwUª·, eM© g¨vwUª·, gyL¨ KY©, KY© g¨vwUª· 
 

 
 g~jcvV-  

 

g¨vwUª· (Matrix): KZK¸‡jv msL¨vi AvqZKvi web¨vm n‡jv g¨vwUª·| ,  ev ‖ ‖ cÖZxK Øviv g¨vwUª· cÖKvk 
Kiv nq|  

†hgb Ñ  

















442

075

321
 GKwU 33 g¨vwUª· Ges 









24232221

14131211

aaaa

aaaa
 GKwU 42  g¨vwUª·   

g¨vwUª‡·i wb‡Ri †Kvb gvb †bB| †h msL¨v ev ivwk wb‡q g¨vwUª· MwVZ nq Zv‡`i‡K g¨vwUª‡·i fzw³ (enrty) ev 
Dcv`vb (element) ejv nq| Abyf~wgK eivei Aew ’̄Z fzw³ ev fzw³ mg~n‡K ÓmvwiÓ Ges Dj¤̂ eivei Aew ’̄Z fzw³  
ev fzw³ mg~n‡K ÓKjvgÓ ejv nq| 

†hgb Ñ 








24232221

14131211

aaaa

aaaa
                       

 
   
 1g Kjvg 2q Kjvg 3q Kjvg 4_© Kjvg 
 

g¨vwUª‡·i μg ev ch©vq (Order of Matrix): †Kvb g¨vwUª‡·i mvwii msL¨v m Ges Kjv‡gi msL¨v n n‡j †mB 
g¨vwUª‡·i μg n‡e nm  ( m  evB n co‡Z n‡e)| 
 

eM© g¨vwUª· (Square Matrix): †Kvb g¨vwUª‡·i mvwi Ges Kjv‡gi msL¨v mgvb n‡j Zv‡K eM© g¨vwUª· e‡j| 

†hgb Ñ 
















333231

232221

131211

aaa

aaa

aaa

GKwU 33 eM© g¨vwUª·| 

 

†iv-g¨vwUª· (Row Matrix): GKwU gvÎ mvwi wewkó g¨vwUª·‡K mvwi g¨vwUª· ev †iv-g¨vwUª· ev mvwi †f±i ejv nq| 
†hgb Ñ  321  
 

Kjvg-g¨vwUª· (Column Matrix): GKwU gvÎ Kjvg wewkó g¨vwUª·‡K Kjvg g¨vwUª· ev Kjvg †f±i ejv nq |  

†hgb Ñ
















31

21

11

a

a

a
 GKwU 13  g¨vwUª· 

 

1g mvwi  

2q mvwi 
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g~L¨ KY© (Principal Diagonal): †Kv‡bv eM© g¨vwUª‡·i 1g mvwi Ges 1g Kjv‡gi mvaviY (common) f~w³ eivei 
KY©‡K g~L¨ KY© ejv nq|  

 †hgb Ñ 
















333231

232221

131211

aaa

aaa

aaa

  g~L¨ KY© A_©vr, 11a , 22a , 33a  g~L¨ K‡Y©i Dcv`vb ev f~w³| 

 

KY© g¨vwUª· (Diagonal Matrix): †h eM© g¨vwUª‡·i g~L¨ K‡Y©i f~w³ e¨wZZ mKj f~w³ k~b¨ Zv‡K KY© g¨vwUª· ejv 
nq|  

†hgb Ñ 
















33

22

11

00

00

00

a

a

a
 GKwU 33  KY© g¨vwUª·| 

 

†¯‹jvi g¨vwUª· (Scalar Matrix): †h g¨vwUª‡·i g~L¨ K‡Y©i f~w³¸‡jv mgvb Zv‡K †¯‹jvi g¨vwUª· ejv nq | 

†hgb Ñ 
















x

x

x

00

00

00
 GKwU †¯‹jvi g¨vwUª·| 

 

A‡f`K g¨vwUª· (Identity or Unit Marix): †h eM© g¨vwUª‡·i g~L¨ K‡Y©i f~w³ ¸‡jv 1 Ges Aewkó f~w³ ¸‡jv k~b¨ 
Zv‡K A‡f`K g¨vwUª· ejv nq Ges n ch©vq wewkó A‡f`K g¨vwUª·‡K nI  Øviv cÖKvk Kiv nq| 

†hgb -  









10

01
2I  I 3I

















100

010

001
 `ywU A‡f`K g¨vwUª·| 

 

k~b¨ g¨vwUª· (Null matrix or Zero Matrix): †h g¨vwUª· Gi mKj f~w³ k~b¨ Zv‡K k~b¨ g¨vwUª· ejv nq| 

†hgb- 
















000

000

000
 GKwU  33  k~b¨ g¨vwUª·| 

 

  mvims‡ÿc- 
 KZ¸‡jv msL¨v‡K AvqZKv‡i mvwR‡q Dfq cv‡k ,  ev ‖ ‖ cÖZxK Øviv Ave× Ki‡j g¨vwUª· ‰Zix  

nq| g¨vwUª‡·i wb‡Ri †Kvb gvb †bB| 
 †Kv‡bv eM© g¨vwUª‡·i 1g mvwi Ges 1g Kjv‡gi mvaviY (common) f~w³ eivei KY©‡K g~L¨ KY© ejv nq| 
 GKwU gvÎ Kjvg wewkó g¨vwUª·‡K Kjvg g¨vwUª· ev Kjvg †f±i ejv nq| 
 †h eM© g¨vwUª‡·i g~L¨ K‡Y©i f~w³ ¸‡jv 1 Ges Aewkó f~w³ ¸‡jv k~b¨ Zv‡K A‡f`K g¨vwUª· ejv nq Ges 

n ch©vq wewkó A‡f`K g¨vwUª·‡K nI Øviv cÖKvk Kiv nq| 
 

 
 cv‡VvËi g~j¨vqb 1.1- 

1.  wb‡Pi †KvbwU †iv-g¨vwUª·? 
 (K)      (L)   (M) 1 0

0 1
  (N)  
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2.  1 2 4
2 0 1

	g¨vwUª‡·i (i) f~w³ 6  (ii) mvwi 2    (iii) Kjvg 3, Z‡_¨i Av‡jv‡K wb‡Pi †KvbwU 
mwVK? 
 (K) (i) I (ii)   (L) (ii) I (iii)  (M) (i) I (iii)  (N) (i), (ii) I (iii) 

 3. 
1 0 0
0 1 0
0 0 1

 g¨vwUª·wU GKwU Ñ 

(i) eM© g¨vwUª· 
(ii) †¯‹jvi g¨vwUª· 
(iii) A‡f`K g¨vwUª· 
Dc‡ii Z‡_¨i Av‡jv‡K wb‡Pi †KvbwU mwVK? 

 (K) (i) I (ii) (L) (ii) I (iii) (M) (i) I (iii) (N) (i),(ii) I (iii) 
 
 
 
 

 g¨vwUª‡·i mgZv, †hvM, we‡qvM Ges ¸Y   
 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 g¨vwUª‡·i †hvM, we‡qvM I ¸Y wbY©q Ki‡Z cvi‡eb, 
 wewfbœ mgm¨v mgvav‡b †hvM, we‡qvM I ¸Y cÖ‡qvM Ki‡Z cvi‡eb | 

 

gyL¨ kã  g¨vwUª‡·i mgZv, g¨vwUª‡·i †¯‹jvi ¸wYZK, g¨vwUª‡·i ¸Y 
 

 
 g~jcvV-  

g¨vwUª‡·i mgZv (Equality of Matrix): `yBwU g¨vwUª· mgvb n‡e hw` Ges †Kej hw` Zv‡`i μg mgvb nq Ges 
Zv‡`i f~w³ ¸wj mgvb nq|  

†hgb - 







dc

ba
 I 








wz

yx
 n‡e hw` Ges †Kej hw`  xa  , yb  , zc  Ges wd   nq| 

 

g¨vwUª‡·i †hvM I we‡qvM (Addition and Subtraction of  Marix): `yBwU g¨vwUª· A  Ges B  †hv‡Mi Rb¨ ev  
we‡qv‡Mi Rb¨ Dc‡hvMx  n‡e hw` Zv‡`i μg GKB nq| g¨vwUª· Ø‡qi †hvMdj ev we‡qvMdj Aci GKwU  g¨vwUª·  
n‡e hvi μg (Order)  Ges  g¨vwUª‡·i Abyiƒc n‡e| †hvMdj ev we‡qvMdj mswkøó Abyiƒc fzw³ ¸‡jvi †hvMdj 
ev we‡qvMdj| 

†hgb - g‡b Kiæb, 











654

321
A  Ges  











216

203
B  

AZGe, 











261564

230231
BA  =  











842

524  Ges 
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2615)6(4

230231
BA  












4610

122
 

 













625146

322013
AB  












4610

122
 

ABBABA   
 
 

g¨vwUª‡·i †¯‹jvi ¸wYZK (Scalar multiple of a Matrix):  k GKwU aªæe (Constant) msL¨v Ges A GKwU  
g¨vwUª·  n‡j kA Ggb GKwU g¨vwUª·  hvi cÖ‡Z¨KwU fzw³ A Gi cÖwZm½x f~w³i k ¸Y| 

 †hgb - 






 


034

321
A  n‡j 







 


0.3.4.

3.2.1.

kkk

kkk
kA   







 


034

32

kk

kkk
 

 

g¨vwUª‡·i ¸Y (Multiple of Matrix): g¨vwUª· A Ges B ỳBwU ¸Y †hvM¨ n‡e hw` 1g g¨vwUª· A Gi Kjvg msL¨v I  
2q g¨vwUª· B Gi mvwii msL¨v mgvb nq| Ab¨_vq Zviv ¸Y‡hvM¨ n‡e bv| 
hw` A  GKwU  22  g¨vwUª· Ges B  GKwU  32   g¨vwUª·  nq Z‡e AB n‡e 32  g¨vwUª·| 











dc

ba
A  Ges  










qwz

pyx
B  n‡j 












dqcpdwcydzcx

bqapbwaybzax
AB  n‡e| 

 

D`vniY 1: 






 


403

152
A ,   













510

321
B , 











111

210
C   n‡j   

i. BA    ii. CB   iii. AC      iv. CBA 243   wbY©q Kiæb| 
v.  †`Lvb †h,  CBACBA  )()(  
mgvavb: (i) BA    

 


















 
510

321

403

152  











541003

312512  












913

273
 

(ii)  CB   






















111

210

510

321  













151110

231201  












621

111  

(iii) 






 











403

152

111

210
AC  













410131

125120  












312

162  

(iv) 3 4 2  






























 


111

210
2

510

321
4

403

152
3  






























 


222

420

2040

1284

1209

3156  













22012240209

41232815046













3027

132510  
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(v) evgcÿ =   






































 


111

210

510

321

403

152  



















 


151110

231201

403

152
 




















 


401

531

403

152
 













440013

513512







 


802

483  

Wvbcÿ = CBA  )(  

= 





































 
111

210

510

321

403

152  














913

273








 111

210












191113

221703







 


802

483  

CBACBA  )()(  (cÖgvwYZ)| 

D`vniY 2:  






 


20

11
A ,  










012

131
B  Ges 


















4

2

1

C  n‡j cÖgvY Kiæb †h, )()( BCACAB  | 

cÖgvY:  














 


012

131

20

11
AB  












00202210

01132)1(11  













002040

011321
 










024

121  



























4

2

1

012

131
BC = 











402112

412311












022

461










4

11  

evgcÿ = (AB)C = 







024

121

















4

2

1

 = 









044

441
= 








8

7
 

Wvbcÿ = A(BC) = 














 
4

11

20

11
= 











80

411
 =  








8

7
 

evgcÿ = Wvbcÿ (cÖgvwYZ) 
 

D`vniY 3: A 







34

21
n‡j †`Lvb †h IAA 1122   GKwU k~b¨ g¨vwUª· | 

mgvavb:   AAA .2








34

21
. 








34

21
= 











)3()3(244)3(14

)3(2212411
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= 










98124

6281
= 











178

49
 

 GLb, IAA 1122  = 










178

49
+ 2 








34

21
Ñ 11 








10

01
 

 











1161788

441129  









00

00  

 

D`vniY 4: †Kvb GKwU †`vKv‡bi wZb w`‡bi wewfbœ eªv‡Ûi Kjg weμ‡qi Z_¨ wb‡¤œi ZvwjKvq †`Lv‡bv n‡jv t   
Kj‡gi msL¨v 

 cvBjU B‡qv_ gb‡U· g¨vUv‡Wvi 

1g w`b 3 4 10 20 
2q w`b 2 3 15 20 
3q w`b 1 5 12 14 

cÖwZKj‡g 
jvf(UvKvq) 

0.50 0.75 0.50 0.40 

g¨vwUª‡·i mvnv‡h¨ †`vKv‡bi wZb w`‡bi jvf wbY©q Kiæb| 

mgvavb: 

















141251

201532

201043

P  , 





















40.0

50.0

75.0

50.0

Q  Ges 

†gvU jvf =   





































40.0

50.0

75.0

50.0

141251

201532

201043























6.5675.350.

85.725.21

8535.1


















85.15

75.18

5.17
  

 

 
 cv‡VvËi g~j¨vqb 1.2- 

 

1. 






 


430

211
A  Ges  














321

304
B  n‡j  

	3 4 				 	 									 	  Gi gvb wbY©q Kiæb| 

2. gvb wbY©q Kiæb: 

























3

2

1

651

432  | 

3. 2 2
2 2

 Ges 4 0
2 1

 n‡j, 	I  wbY©q Kiæb| 

4. 5 2 9
2 5 3

 Ges 
0 7
1 2
0 5

 n‡j, cÖgvY Kiæb 	 |  
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 wbY©vq‡Ki aviYv I we Í̄…wZ 
 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 wbY©vqK Kx e¨vL¨v Ki‡Z cvi‡eb,  

 wbY©vq‡Ki gvb wbY©q Ki‡Z cvi‡eb| 
 

gyL¨ kã  wbY©vqK, wbY©vq‡Ki we Í̄…wZ 
 

 
 g~jcvV-  

wbY©vq‡Ki msÁv: Avgiv Av‡Mi cvV¸‡jv‡Z g¨vwUª· mg‡Ü †R‡bwQ| †Kvb g¨vwUª·‡K †hgb  ija  ev   ija   ev  ija  

cÖZxK Øviv cÖKvk Kiv nq, †hLv‡b mi ,,.........3,2,1 ; nj ,,.........3,2,1 | †Zgwb wbY©vqK‡K  ija cÖZxK Øviv 

cÖKvk Kiv nq| 

†hgb  







dc

ba
 GKwU 22  eM© g¨vwUª· Gi mswkøó wbY©vqK n‡e  bcad

dc

ba
  | ỳBwU mvwi I ỳBwU Kjvg 

Av‡Q weavq G‡K wØZxq ch©v‡qi wbY©vqK e‡j| 
 

wbY©vq‡Ki gvb Av‡Q hw`I g¨vwUª‡·i gvb †bB| wbY©vq‡Ki †ÿ‡Î mvwii msL¨v Ges Kjv‡gi msL¨v mgvb n‡Z nq|  

wbY©vq‡Ki we Í̄…wZ  Gi gvb 

 
 

†hgb: 2 3
4 6

12 12 24 
 

3 3	 AvKv‡ii  wbY©vq‡Ki gvb 
 
 

 

 

11 22 33 23 32 12 21 33 31 23 13 21 32 22 31  
 

†hgb:	
2 3 1
3 1 2
4 2 6

2 1 2
2 6

3 3 2
4 6

1 3 1
4 2

 

 

2 6 4 3 18 8 1 6 4  2 10 3 10 1 10  
20 30 10  20 40 20 
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 wbY©vq‡Ki Abyivwk Ges mn¸YK 
 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 wbY©vq‡Ki †gŠwjK ¸Yvejx wjL‡Z cvi‡eb,  
 Abyivwk I mn¸YK Gi e¨vL¨v Ki‡Z cvi‡eb, 
 Abyivwk Ges mn¸Y†Ki mvnv‡h¨ wbY©vq‡Ki we Í̄…wZ wbY©q Ki‡Z cvi‡eb| 

 

gyL¨ kã  Abyivwk, mn¸YK 
 

 
 g~jcvV-  

 

wbY©vq‡Ki Abyivwk Ges mn¸YK: †h mKj msL¨v ev cÖZxK Øviv wbY©vqK MVb Kiv nq Zviv wbY©vq‡Ki f~w³| cÖ‡Z¨K 
f~w³ †h mvwi Ges Kjv‡g Ae¯’vb K‡i †mB mvwi I Kjvg ev` w`‡q Aewkó wbY©vqKB H f~w³i Abyivwk| Dchy³ wPý 
mn Abyivwk‡K ejv nq mn¸YK| 
g¨vwUª·  ija  G ija  Gi mn¸YK n‡e   ij

ji a1 | 

†hgb- | |
2 4 3
3 5 1
6 7 9

 wbY©vq†Ki GKwU f~w³ 4  Gi Ae ’̄vb 1g mvwi I 2q Kjvg 

4  Gi Abyivwk = 1g mvwi I 2q Kjvg ev` w`‡q Drcbœ wbY©vqK =   336271.69.3
96

13


  

4  Gi mn¸YK =   41 21    Gi Abyivwk =   )33(1   =  33 

Abyiƒc fv‡e 1 Gi Abyivwk = 382414)24(14
76

42



 

1 Gi mn¸YK =   11 32    Gi Abyivwk =   381   =  38  
 

Abyivwk I mn¸Y‡Ki mvnv‡h¨ wbY©vq‡Ki we Í̄…wZ: †Kvb wbY©vq‡Ki †h †Kvb mvwi ev Kjv‡gi f~w³mg~n I Zv‡`i wbR wbR 
mn¸Y‡Ki mgwóB wbY©vq‡Ki gvb|  

22  AvKv‡ii wbY©vqK 
2221

1211

aa

aa
= 21122211 aaaa   

333231

232221

131211

aaa

aaa

aaa

 wbY©vq‡Ki 131211 ,, aaa      f~w³¸wji mn¸YK h_vμ‡g 321 ,, AAA      n‡j wbY©vq‡Ki gvb n‡e 

313212111 AaAaAa   

= 
3332

2322
11 aa

aa
a +

3331

2321
12 aa

aa
a +

3231

2221
13 aa

aa
a  
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Z…Zxq gvÎvi wbY©vq‡Ki wPý 




 

wbY©vq‡Ki ag©vejx:  
(i)  hw` †Kvb wbY©vq‡Ki †Kvb Kjvg ev mvwii cÖ‡Z¨K f~w³ k~b¨ nq Z‡e wbY©vq‡Ki gvb k~b¨ n‡e| 

†hgb Ñ 0

0

0

0

33

22

11


ba

ba

ba
, 0

00

21


ba

 

(ii)  wbY©vq‡Ki mvwi‡K Kjvg ev Kjvg‡K mvwi‡Z cwieZ©b Ki‡j wbY©vq‡Ki gv‡bi †Kvb cwieZ©b nq bv| 

†hgbÑ 

321

321

321

333

222

111

ccc

bbb

aaa

cba

cba

cba

  

(iii)  wbY©vq‡Ki ỳwU Kjvg ev mvwi ci¯úi ’̄vb wewbgq Ki‡j wbY©vq‡Ki msL¨vgv‡bi wP‡ýi cwieZ©b nq|  

†hgbÑ

111

222

333

333

222

111

cba

cba

cba

cba

cba

cba

  

(iv)  hw` †Kvb wbY©vq‡Ki ỳBwU mvwi ev Kjvg GKB nq ev GKwU Ab¨wUi ¸wYZK nq Z‡e wbY©vq‡Ki gvb k~b¨ n‡e|  

†hgbÑ ,  0
eaa

faa

caa
   0

enaa

fnaa

cnaa
 

(v)  wbY©vq‡Ki †Kvb mvwi ev Kjvg cÖ‡Z¨K f~w³‡K †Kvb msL¨v Øviv ¸Y Ki‡j wbY©vq‡Ki gvb‡KI †mB msL¨v Øviv 
¸Y Ki‡Z nq| 

†hgb Ñ 

333

222

111

cba

cba

cba

A   n‡j 

333

222

111

cbma

cbma

cbma

mA

cba

cba

cba

m 

333

222

111

 

(vi)  †Kvb wbY©vq‡Ki †Kvb GKwU mvwi ev Kjv‡gi f~w³¸‡jv‡K GKB msL¨v Øviv ¸Y  K†i Aci GKwU mvwi ev Kjv†gi 
f~w³¸‡jvi mv‡_ †hvM ev we‡qvM Ki‡j †h wbY©vqK Drcbœ nq Zvi gvb cª_‡gv³ wbY©vq‡Ki gv‡bi mgvb| 

†hgb Ñ 

333

222

111

cba

cba

cba

33333

22222

11111

cmcbnba

cmcbnba

cmcbnba





 

(vii)  hw` †Kvb wbY©vq‡Ki †Kvb Kjvg ev mvwii cÖ‡Z¨K f~w³ ỳwU c‡`i †hvMdj ev we‡qvMdj iƒ‡c cÖKvwkZ nq, 
Z‡e †mB wbY©vqK‡K ỳBwU wbY©vq‡Ki †hvMdj ev we‡qvMdj iƒ‡c cÖKvk Kiv hvq| 

†hgb- 

3333

2222

1111

dcba

dcba

dcba

D







333

222

111

333

222

111

dcb

dcb

dcb

dca

dca

dca
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GKBfv‡e, 

333

222

111

cba

cba

dba  
=

333

222

111

cba

cba

dba

+

333

222

cba

cba


 

D`vniY 1: 
zyzy

zzxx

yxyx





 Gi gvb wbY©q Kiæb| 

mgvavb: 
zyzy

zzxx

yxyx





 

1g Kjvg †_‡K 2q I 3q Kjv‡gi †hvMdj we‡qvM K‡i cÖ`Ë wbY©vqK 

zyzyzy

zzxzxx

yxyxyx







2

2

zyzz

zzxz

yx




2

2

0
 

2q mvwi †_‡K 3q mvwi we‡qvM K‡i 

zyz

yx

yx

z

zyzz

yx

yx







1

0

0

2

2

0

0

yx

yx
z


 2  

xyzxyzxyxyz 4)2(2)(2   
 

D`vniY 2: 
67 19 21
39 13 14
81 24 26

	Gi gvb wbY©q Kiæb| 

mgvavb: cÖ`Ë wbY©vqK: 
67 19 21
39 13 14
81 24 26

 
 
 

 
67 3 19 19 21
39 3 13 13 14
81 3 24 24 26

 
10 19 21
0 13 14
9 24 26

    )3( 211 ccc   

 
 

 
10 19 21 19
0 13 14 13
9 24 26 24

     )( 233 ccc   

 

10 19 2
0 13 1
9 24 2

 10 13 1
24 2

9 19 2
13 1

 

 10 26 24 9 19 26  10 2 9 7  20 63 43 
 

D`vniY 3: cÖgvY Kiæb:  

 

mgvavb: evg cÿ = 
1 1 1

 

 

 



I‡cb ¯‹zj GBPGmwm †cÖvMÖvg 

c„ôv 12   evsjv‡`k Dš§y³ wek̂we`¨vjq 
  
   

 
0 0 1

  )&( 322211 cccccc   

 
0 0 1
1 1  1 1                          

 

= Wvb cÿ (cÖgvwYZ) 
 

D`vniY 4: cÖgvY Kiæb: 
1 1 1
1
1

1 1  

 

mgvavb: evgcÿ 
1 1 1
1
1

  

 

 
1 1 1 1 1
1 1
1 1

 
1 0 0
1 1 1
1 1 1

  )&( 233122 cccccc   

 

 1 1
1 0 0
1 1 1
1 1 1

 1 1 1  

 
 1 1  1 1  Wvbcÿ (cÖgvwYZ) 
 

 
 cv‡VvËi g~j¨vqb 1.4- 

 cÖgvY Kiæb:  

1.  
2 2

2  

	

2.
2 2

2 2
2 2

 
 

 

3.
1 1 1

0 

 

4. 4  

 

5.
2

2
2

2  
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6.
1
1
1

2  

 

7. 2  

 
 
 

 e¨wZμgx I Ae¨wZμgx g¨vwUª·, eM© g¨vwUª‡·i wecixZ g¨vwUª· wbY©q 
 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 e¨wZμgx I Ae¨wZμgx g¨vwUª‡·i msÁv wjL‡Z cvi‡eb, 
 eM© g¨vwUª‡·i wecixZ g¨vwUª· wbY©q Ki‡Z cvi‡eb, 
 A¨vWR‡q›U g¨vwUª· wbY©q Ki‡Z cvi‡eb| 

 

gyL¨ kã  e¨wZμgx g¨vwUª·, Ae¨wZμgx g¨vwUª·, UªvÝ‡cvR g¨vwUª·, cÖwZmg g¨vwUª·, eM© g¨vwUª· 
 

 
 g~jcvV-  

 

e¨wZμgx g¨vwUª· (Singular Matrix): †Kvb eM© g¨vwU†·i wbY©vq‡Ki gvb k~b¨ n‡j g¨vwUª·wU‡K e¨wZμgx ev 
wms¸jvi g¨vwUª· ejv nq|  

†hgb Ñ 











86

43
A  GKwU wms¸jvi g¨vwUª·| 

†hLv‡b, 02424
86

43





A  

 

Ae¨wZμgx g¨vwUª· (Non Singular Matrix): †Kvb eM© g¨vwUª‡·i wbY©vq‡Ki gvb Ak~b¨ n‡j g¨vwUª·wU‡K 
Ae¨wZμgx ev bb wms¸jvi g¨vwUª· ejv nq| 

†hgbÑ 









43

21
B  GKwU 22  Ae¨wZμgx g¨vwUª· 

†hLv‡b, 264
43

21
  hv Ak~b¨| 

D`vniY : 







 62

32

x
  GKwU e¨wZμgx g¨vwUª· n‡j  	Gi gvb wbY©q Kiæb| 
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c„ôv 14   evsjv‡`k Dš§y³ wek̂we`¨vjq 
  
   

mgvavb: cÖ`Ë g¨vwUª·wU 
 









 62

32

x
 

myZivs, 0
62

32


 x
 

03).2()6(2  x  
0612  x  

126  x  
2 x  

 

UªvÝ‡cvR g¨vwUª· (Transpose of a Matrix): †Kvb g¨vwUª‡·i mvwi¸‡jv Kjvg I Kjvg¸‡jv mvwi‡Z cwiYZ K‡i 
†h g¨vwUª· cvIqv hvq Zv‡K UªvÝ‡cvR g¨vwUª· ejv nq| A  Gi UªvÝ‡cvR g¨vwUª·‡K TA  Øviv cÖKvk Kiv nq| 

†hgb Ñ A
















 253

650

132
Gi UªvÝ‡cvR g¨vwUª· TA















 

261

553

302
 

 

cÖwZmg g¨vwUª· (Symetric Matrix): †Kvb eM© g¨vwUª· A  Gi †ÿ†Î hw` AAT   nq Z‡e A  †K cÖwZmg 
g¨vwUª· ejv nq| 

†hgb 

















cfg

fbh

gha

A  GwU GKwU cÖwZmg g¨vwUª· †Kbbv, A

cfg

fbh

gha

AT 















  

 

AvB‡Wg‡cv‡U›U g¨vwUª· (Idempotent Matrix): †Kvb eM© g¨vwUª· Gi Rb¨ AA 2  n‡j g¨vwUª·wU‡K 
AvB‡Wg‡cv‡U›U g¨vwUª· e‡j| 

†hgb Ñ 






 


00

11
A  GKwU 22  AvB‡Wg‡cv‡U›U g¨vwUª·| 

A¨vWR‡q›U g¨vwUª· (Adjoint Matrix): †Kvb eM© g¨vwUª· Øviv MwVZ wbY©vqK A  Gi mn¸YK Øviv MwVZ g¨vwUª‡·i 
UªvÝ‡cvR g¨vwUª·‡K A  Gi A¨vWR‡q›U g¨vwUª· ejv nq| A¨vWR‡q›U g¨vwUª·‡K Adj(A) Øviv cÖKvk Kiv nq| 
 

wecixZ g¨vwUª· (Inverse of a Matrix): †Kvb Ae¨wZμgx (Non Singular) g¨vwUª· A Gi  A¨vWR‡q›U g¨vwUª·‡K 
Zvi wbY©vqK A  Gi gvb Øviv fvM K‡i †h g¨vwUª· cvIqv hvq Zv‡K A  g¨vwUª· Gi wecixZ g¨vwUª· ejv nq| Bnv‡K 

1A  Øviv cÖKvk Kiv nq| 

A

Aadj
A

)(1    

D`vniY 2: A





















213

522

401
  Gi wecixZ g¨vwUª· wbY©q Kiæb| 

mgvavb: A





















213

522

401
   Gi wbY©vqK  
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A =  )62(4)154(0)54(1  = 251609   
A  Gi mn¸YK ¸wj, 

954
21

52
11 


A , 19)154(

23

52
12 


A , 462

13

22
13 




A  

 

4)40(
21

40
21 




A , 14122
23

41
22 


A , 1)01(

13

01
23 


A  

 

,880
52

40
31 


A  3)85(

52

41
32 




A ,  202
22

01
33 


A  

T

AAdj















 


238

1144

4199

 =
















 214

31419

849
 

 


















 

214

31419

849

25

11A  

 

D`vniY 3: A
















113

321

210
 Gi wecixZ g¨vwUª· wbY©q Kiæb| 

 

mgvavb: A
















113

321

210
 Gi wbY©vqK, 

 A =  )61(2)91(1)32(0  = 21080   

A  Gi mn¸YK ¸wj, 

132
11

32
11 A , 8)91(

13

31
12 A , 561

13

21
13 A  

 

1)21(
11

21
21 A , 660

13

20
22 A , 3)30(

13

10
23 A  

 

,143
32

21
31 A 2)20(

31

20
32 A , 110

21

10
33 A  

 
T

AAdj























121

361

581

 =





















135

268

111
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2

11


 A






















135

268

141
 

D`vniY 4: 










20

11 , 










11

12  n‡j cÖgvY Kiæb, 111)(   ABAB  

mgvavb: †`Iqv Av‡Q, A 










20

11
 Ges B 











11

12  

AB 










20

11











11

12
 

 AB 










)1()2(011)2()2(0

)1()1(111)1()2(1
 

 AB 










2020

1112
 













22

23
AB  

)2(22)3( AB  

46 AB  

2 AB  

3,2)2(,2)2(,2 22211211  AAAA  

myZivs, 





















32

22

32

22
T

ABadj  




























 

2

3
1

11

32

22

2

1
)(

1
)( 1 ABadj

AB
AB  

A 202
20

11





 

1,1)1(,0)0(,2 22211211  AAAA  




















10

12

11

02
)(

T

Aadj  





























 

2

1
0

2

1
1

10

12

2

11A  

B 112
11

12





 

2,1,1,1 22211211  AAAA  
























21

11

21

11
)(

T

Badj  
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21

11

21

11

1

11B  

  11.AB






























2

1
0

2

1
1

21

11  




























)
2

1
).(2()

2

1
).(1(0).2(1.1

)
2

1
).(1()

2

1
).(1(0).1(1.1

 






















1
2

1
1

2

1

2

1
1

 
















2

3
1

11
 

111 .)(   ABAB (cÖgvwYZ) 
 

 
 cv‡VvËi g~j¨vqb 1.5- 

 

1. A
1 4 3
3 2 2
7 3 5

		 Gi TA  gvb wb‡Pi †KvbwU? 
 

(K)	
1 3 7
2 2 3
5 2 5

		          (L)	
1 3 7
2 2 3
3 2 5

  (M)	
1 3 7
4 2 3
3 2 5

	  (N)
1 3 7
4 2 5
3 2 3

 

 

2. 3 6
5 4

 g¨vwUª·wU e¨wZμgx n‡j m Gi gvb wb‡Pi †Kvb `yBwU? 
 

(K)  1,-2  (L) 9, -2  (M) -9,2    (N)-9,-2  

3. 










84

25 t
  GKwU e¨wZμgx g¨vwUª· n‡j  	Gi gvb wbY©q Kiæb| 

(K)  6   (L) -6   (M) 9    (N)-9 

4. 3 2
2 1

 Gi wecixZ g¨vwUª· wb‡Pi †KvbwU? 
 

(K)	 1 2
2 3

		  (L)	 1 3
2 2

  (M) 3 2
2 1

   (N)	 1 2
2 3

 

5.		 1 0
0 1

		g¨vwUª·wU †Kvb cÖK…wZi? 
(K)  A‡f`KNvwZ  (L) cÖwZmg  (M) †¯‹jvi  (N) mgNvwZ 

6. wb‡Pi †KvbwU cÖwZmg g¨vwUª·? 

 (K)	 1 2
2 1

		 (L)	 1 2
2 1

	 (M)	 1 0
1 0

	 (N) 2 3
4 5

 

7. †`Lvb †h, 
2 3 5
1 4 5
1 3 4

  GKwU AvB‡Wg‡cv‡U›U g¨vwUª·| 
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 †μgvi wbq‡gi mvnv‡h¨ GKNvZ wewkó mgxKiY †Rv‡Ui mgvavb 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 †μgv‡ii wbqg wK Zv e¨vL¨v Ki‡Z cvi‡eb| 
 †μgv‡ii wbq†gi mvnv‡h¨ GKNvZ wewkó mgxKiY †Rv‡Ui mgvavb wbY©q Ki‡Z cvi‡eb| 

 

gyL¨ kã  †μgv‡ii wbqg, mgxKiY †RvU  
 

 
 g~jcvV-  

 

wbY©vq‡Ki mvnv‡h¨ GKNvZ wewkó mgxKiY †Rv‡Ui mgvavb wbY©q: 
†μgv‡ii wbqg (Cramer’s Rule):  
g‡b Kiæb, (i)...........111 cybxa   

 (ii)...........222 cybxa   
GKwU mgxKiY †RvU-  

)iii.(..........)i( 2121212 bcybbxbab   
)iv.(..........)ii( 1221121 bcybbxbab   

21121221 )()iv()iii( cbcbbabax   

  hLb 0,

22

11

22

11

1221

2112 



 D
D

D

ba

ba

bc

bc

baba

cbcb
x x

 
GKB c×wZ‡Z wÎPjK wewkó mgxKiY †Rv‡Ui mgvavb cvIqv hvq|  

)i.(..........1111 dzcybxa   
)ii.(..........2222 dzcybxa   
)iii.(..........3333 dzcybxa   

mgvavb: 

















333

222

111

cba

cba

cba

D  , 

















333

222

111

cbd

cbd

cbd

Dx , 

















333

222

111

cda

cda

cda

Dy  Ges 

















333

222

111

dba

dba

dba

Dz  

D

D
x x , 

D

D
z

D

D
y zy   Ges ,

 we:`ª: 0D n‡j mgxKiY †Rv‡Ui mgvavb _vK‡e bv ev AmsL¨ mgvavb _vK‡e hv GB m~‡Îi mvnv‡h¨ mgvavb wbY©q 
Kiv hvq bv| 
 

D`vniY 1: wbY©vq‡Ki mvnv‡h¨ mgvavb Kiæb, 432  yx  
7 yx  
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mgvavb: 432  yx  
7 yx  

532
11

32



D  

25214
17

34



xD  

10414414
71

42
yD  

5
5

25






D

D
x x  2

5

10
, 


  

D

D
y y     

 wb‡Y©q mgvavb )2,5(),( yx  
 

D`vniY 2: wbY©vq‡Ki mvnv‡h¨ mgvavb Kiæb, 
1 zyx  

22  zyx  
02  zyx  

mgvavb:  1 zyx  
22  zyx  
02  zyx  

1113)21(1)12(1)14(1

211

121

111

D  

1243)02(1)04(1)14(1

210

122

111

xD  

1214)20(1)12(1)04(1

201

121

111

yD  

1122)21(1)20(1)20(1

011

221

111

zD  

1
1

1


D

D
x x  1

1

1
,   

D

D
y y

 
1

1

1
, 


  

D

D
z z  

 

 
 cv‡VvËi g~j¨vqb 1.6- 

 

eû wbe©vPwb cÖkœ: 
wb‡Pi Z‡_¨i Av‡jv‡K (1 3 	bs cÖ‡kœi DËi w`b: 

	
4 2 0
3 3 4
1 1 2
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1.	1g mvwi I 2q Kjvg Gi Abyivwki gvb †KvbwU? 
(K) 8	   (L)	8	   (M) 9	   (N)	9 

2.	3q mvwi I 3q Kjvg Gi Abyivwki gvb †KvbwU? 
(K)11	   (L)	20	   (M) 18	   (N) 10 

3.  wbY©vqK | | Gi gvb †KvbwU?  
(K)	65	   (L) 65	  (M) 56	   (N) 56 

 

m„Rbkxj cÖkœ: 

4.		 1 2 3
4 5 6

,
4
6
1
,  6521   

(K)  Dc‡ii g¨vwUª·¸wji Av‡jv‡K  Gi gvb wbY©q Kiæb| 
(L) 	 Gi gvb wbY©q Kiæb Ges  
(M) †`Lvb †h,  

5.		
1 2 3
2 5 1
2 3 4

	Ges	
1 5 3
7 2 1
2 0 3

  

(K)  I 	  Gi gvb wbY©q Kiæb| 
(L) 	 Gi gvb wbY©q Kiæb Ges  
(M) †`Lvb †h,  

6.	 
3 4 2
2 1 0
1 1 1

 Ges 
2 2
5 4
7 5

 

(K) 	n‡j , ,  m¤̂wjZ mgxKiY MVb Kiæb| 
(L) 	 , ,   Gi gvb †μgvi c×wZ‡Z wbY©q Kiæb Ges  g¨vwUª·wU ‰Zwi Kiæb| 
(M)  wbY©q Kiæb Ges  I 	Gi g‡a¨ m¤úK© wbiƒcY Kiæb| 
 
 

  DËigvjv- 
 

cv‡VvËi g~j¨vqb 1.1 
1. (L)  2.(N)         3. (N)  
 

cv‡VvËi g~j¨vqb 1.2 
1. 	 13 3 18

4 17 0
   5 3 1

1 1 7
 3 1 5

1 5 1
    

2.   13 3 18
4 17 0

    5.	 16 9
2 5

 Ges 4 24
5 7

  
 

cv‡VvËi g~j¨vqb 1.5 
1. M   2.L   3. L  4. N   5. L 6. (K) 
 

cv‡VvËi g~j¨vqb 1.6 
1. K   2. M  3. N  4. 5.  
 


