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ˆiwLK g‡Wj Ges g¨vwUª· exRMwYZ t1  

(Linear Model and Matrix Algebra :1) 

 
 
 

MvwYwZK A_©bxwZ‡Z g¨vwUª· GKwU ¸iæZ¡c~Y© nvwZqvi wnmv‡e we‡ewPZ| GKvwaK GKgvwÎK mgxKi‡Y 
eûmsL¨K PjK eZ©gvb _vK‡j Zvi mgvavb A‡bK mgq RwUj n‡q c‡o| Giƒc GKgvwÎK mn-mgxKiY 
mg~‡ni (Linear Simultaneous Equation) mgvavb g¨vwUª· exRMwYZ Ges wbY©vq‡Ki mvn‡h¨ Kiv †h‡Z 
cv‡i| GB BDwb‡Ui cvVmg~n‡K h_vµ‡g g¨vwUª· m¤ú‡K© avibv, g¨vwUª‡·i †kªYxweb¨vm, g¨vwUª‡·¨i 
†hvMKiY, we‡qvMKiY I ¸Yb Ges me‡k‡l wbY©vqK-Gfv‡e mvRv‡bv n‡q‡Q| 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

G BDwb‡Ui cvV¸‡jv n‡”Q t 
◆ cvV-1 t g¨vwUª‡·i aviYv I Gi msÁv   
◆ cvV-2 t g¨vwUª‡·i †kªYxweb¨vm  
◆ cvV-3 t g¨vwUª‡·i ‡hvMKiY, we‡qvMKiY Ges ¸Yb  
◆ cvV-4 t wbY©vqK 

BDwbU 
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cvV-5.1 
g¨vwUª‡·i aviYv I Gi msÁv   

(The Concept and Definition of a Matrix) 
 
 
 
G cvV †k‡l Avcwb- 
◆  g¨vwUª‡·i msÁv Rvb‡Z cvi‡eb| 
◆  g¨vwUª‡·i  µg Rvb‡Z cvi‡eb|  
◆  g¨vwUª‡·i  kZ©vejx Rvb‡Z cvi‡eb| 
 
 
g¨vwUª‡·i msÁv  ( Definition of a Matrix)t 

mvaviY K_vq hLb †Kvb msL¨v‡kªYx ev c¨vivwgUvi ev Pj‡Ki mnMmg~n †kªYxe×fv‡e (array) mvwi (row) 

Ges Kjv‡g (Column) mvRv‡bv nq, ZLb Zv‡K g¨vwUª· ejv nq| msL¨v‡kªYx‡K ỳwU eÜbxi (pair of 

brackets) mvnv‡h¨ mxwgZ K‡i ivLv nq|  
g‡b Kwi, a1x + b1y = o Ges a2x + b2y = o ỳwU ‰iwLK mn-mgxKiY| GLb cÖ_g mgxKiY‡K b2 I 
wØZxq mgxKiY‡K b1 Øviv ¸Y K‡i we‡qvM K‡i I we‡qvMdj‡K x Øviv fvM Ki‡j Avgiv cvB t a1b2 - 

a2b1 = o| G‡K mgxKiY ỳwUi AcmviY dj (eliminant) e‡j| Gi evgcÿ‡K A‡bK mgq 






a

1

a
2
 

b
1

b
2

  

AvKv‡i wjLv nq Ges GwU GKwU g¨vwUª·| G‡ÿ‡Î Pjivwk x Ges y-Gi a1,b1,a2,b2 mnM ev c`¸wj‡K 
g¨vwU‡·i Dcv`vb (element) e‡j| GLb n-msL¨K PjK Øviv MwVZ m-msL¨K GKwU mn-mgxKiY 
we‡ePbv Kwi| 
 
 a11x1 + a12x2 + ..................+ a1nxn = c1 

 a21x1 + a22x2 + ..................+ a2nxn = c2 

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

 am1x1 + am2x2 + ..................+ amnxn = cm 

 

Dc‡ii mn-mgxKi‡Yi †ÿ‡Î a11, a12 ............BZ¨vw` x1, x2....... Pjivwki mnM (Co-efficients) Ges 
c1, c2.........wewfbœ mgxKi‡Yi c¨vivwgUvi| G‡`i‡K w ’̄i ivwk (Constants) wnmv‡e g‡b Kiv hvq|  
Dc‡iv³ mn-mgxKi‡Y wZb ai‡bi Dcv`vb Av‡Q| cÖ_g Dcv`vb a11,a12.......... mnMmg~n| wØZxq 
Dcv`vb x1,x2 Pjivwkmg~n Ges †k‡lv³ Dcv`vb c1, c2.......w ’̄i ivwkmg~n|  
Dc‡iv³ wZb ai‡bi Dcv`vb hw` †kªYxe×fv‡e h_vµ‡g A, X Ges C cÖZx‡Ki mvnv‡h¨ †`Lv‡bv nq, 
Zvn‡j cÖ‡Z¨‡Ki g¨vwUª· iƒc n‡e t 
 

A = 











a11    a12...........a1n

a21    a22............a2n

a31      a32...........a3n

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

am1      am2..........amn

 ; X = 











x1

x2

.

.

xn

  ; C = 











c1

c2

.

.

cm

  



  evsjv‡`k Db¥y³ wek¦we`¨vjq 

MvwYwZK A_©bxwZ 85 

G‡`i cÖ‡Z¨KwU GKwU g¨vwUª·| G‡ÿ‡Î A g¨vwUª·wU‡K Lye mswÿßfv‡e cÖZx‡Ki mvnv‡h¨ †`Lv‡bvi Rb¨ 
Avgiv A = [ aij] e¨envi Ki‡Z cvwi †hLv‡b i = 1,2......m Ges j = 1,2....n| GLv‡b Dci †_‡K wb‡Pi 
msL¨v¸‡jv‡K Z_v Lvov msL¨v¸‡jv‡K Kjvg (Column) ejv nq|  
†hgb , 
 

 

 

 

 

 

 

 
Avevi evg w`K †_‡K Wvb w`‡K mvRv‡bv msL¨v Z_v †kvqv‡bv Ae ’̄vq mvRv‡bv msL¨v¸‡jv‡K mvwi (Row) 

ejv nq| †hgb- 
a11    a12      a13 → 1g mvwi 

 

a21    a22      a23 → 2q mvwi 
 

a31    a32      a33 → 3q mvwi BZ¨vw`| 
 

D‡jøL¨ †h, hw` g¨vwUª· A = [aij], Zvn‡j g‡b ivL‡Z n‡e, cÖ_g mvew¯ŒÞ i, A g¨vwUª†·i mvwi (row) 

wb‡ ©̀k K‡i Ges mvew¯ŒÞ j, A g¨vwUª‡·i Kjvg (Column) wb‡ ©̀k K‡i| i = 1, 2,.......m Ges j = 1, 2, 

..............., n n‡j, A g¨vwUª‡· (m><n) µ‡gi (AW©v‡ii) g¨vwUª· ejv nq|  
D`vniY t g‡b Kwi, x1, x2 Ges x3 GB wZbwU Pj‡Ki mg¤̂‡q MwVZ GKwU mn-mgxKiY wbæiƒct 
 6x1 + 3x2 +2x3 = 22 

 x1 + 4x2 -x3 = 12 

 4x1 - x2 + 7x3 = 10 

 GLv‡b 
a11 = 6 a12 = 3 a13 =2 c1 = 22 

a21 = 1  a22 = 4 a23 = -1 c2 = 12 

a31 = 4 a32 = -1 a33 = 7 c3 = 10 
 

myZivs Avgiv wjL‡Z cvwi; 

A = 









a11 a12  a13

 a21 a22 a23

 a31 a32 a33

   = 






6  3  2

1  4  -1

4  -1  7
   

 (3 X 3) (3 X 3) 

X = 









x1

x2

x3

  

 (3 X 1) 

C = 









c1

c2

c3

   = 






22

12

10
  

      (3 X 1)   (3 X 1) 
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G‡ÿ‡Î  A, X Ges C cÖ‡Z¨KwU GK GKwU g¨vwUª·| g¨vwUª· Gi cÖZxK wnmv‡e mvaviYZt [ ] A_ev ( ) 
eÜbx wPý e¨envi Kiv nq| 
 
g¨vwUª‡·i µg (Order of Matrix)t  

†Kvb g¨vwUª‡·i Abyf‚wgK mvwii (rows) msL¨v Ges j¤̂ mvwii (Columns) msL¨v Øviv D³ g¨vwUª‡·i µg 
(Order) wb‡ ©̀k Kiv n‡q _v‡K| Z‡e †Kvb g¨vwUª‡·i µg ev Order ej‡Z cÖ_‡g mvwii msL¨v Ges Zvici 
Kjv‡gi msL¨v ¸b Ki‡Z nq| KLbB Kjv‡gi msL¨v Av‡M D‡jøL Kiv hv‡e bv| g¨vwUª‡·i µg (Order) 

wb‡¤§v³fv‡e cÖKvk Kiv nq t 
g¨vwUª· Gi µg t g¨vwUª‡·i mvwii msL¨v ∞ Kjv‡gi msL¨v 
 

D`vniY-1 






a11  a12

a21  a22
  

  2∞2 

D`vniY-2 






a11  a12  a13

a21  a22  a23
  

  2∞3 

 
(1) bs g¨vwUª‡· 2 wU mvwi Ges 2 wU Kjvg i‡q‡Q| d‡j GB g¨vwUª‡·i µg n‡j 2∞2| Aci w`‡K (2) bs 
g¨vwUª‡· 2wU mvwi Ges 3 wU Kjvg i‡q‡Q| d‡j GB (2) bs g¨vwUª‡·i µg n‡e 2∞3| Gi D”PviY Kiv 
nq 2 by 3| Gfv‡e †Kvb g¨vwUª‡·i mvwii msL¨v 5 wU Ges Kjv‡gi msL¨v 6 wU n‡j Zv‡K 5∞6 g¨vwUª· 
ejv nq|  
 
g¨vwUª‡·i kZ©mg~n (Properties of  Matrices) t 

1| wbY©q kZ© (Deteminative Property) t A ≠ B Zv ¯úó K‡i †h †Kvb ỳwU g¨vwUª· mgvb bv Amgvb Zv 
¯úó K‡i ejv hvq| †hgbt A I B ỳwU g¨vwUª· A= B  hv ejv hv‡e|  
 
2| bgbxq kZ© (Reflexive Property) t  cÖ‡Z¨K g¨vwUª· Zvi wbR g¨vwUª‡·i mgvb n‡q _v‡K| A_©vr A = 

A Ges B = B Ges C = C n‡e|  
 
3| mgZvi kZ© (Symmetric Property) t †Kvb cÖ_g g¨vwUª· (Lead) hw` wØZxq g¨vwUª· (Log) Gi 
mgvb nq Z‡e wØZxq g¨vwUª·I cÖ_g g¨vwUª‡·i mgvb n‡e| †hgb A = B n‡j B = A n‡eB|  
 
4| Ae ’̄vbvšÍi kZ© (Transitivity Property) t cÖ_g g¨vwUª· hw` wØZxq g¨vwUª‡·i mgvb nq Ges wØZxq 
g¨vwUª· hw` Z…Zxq g¨vwUª‡·i mgvb nq Zvn‡j Z…Zxq g¨vwUª·wU Aek¨B cÖ_g g¨vwUª‡·i mgvb n‡e| A_©vr 
A = B n‡j Ges B = C n‡j Aek¨B C = A ev A= C n‡e|  
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mvivsk t hLb †Kvb msL¨v‡kªYx  (Parameter) ev Pj‡Ki mnMmg~n †kªYxe×fv‡e mvRv‡bv nq, Zv‡K 
g¨vwUª· e‡j| g¨vwUª· wbY©‡qi wewfbœ kZ© Av‡Q|  
 
 
cv‡VvËi g~j¨vqb  5.1 
mZ¨/wg_¨v wbY©q Kiæb t 
 
1|  g¨vwUª‡· msL¨v‡kªYx‡K ỳwU eÜbxi mvnv‡h¨ mxwgZ K‡i ivLv nq| 
2|  †Kvb g¨vwUª‡·i µg (order) ej‡Z cÖ_‡g Kjv‡gi msL¨v Ges Zvici mvwii msL¨v ¸Y Ki‡Z nq|  
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cvV-5.2 

g¨vwUª‡·i †kªYxweb¨vm  
(Classification of Matrices) 

 
 
 
G cvV †k‡l Avcwb- 
◆  wewfbœ ai‡Yi g¨vwUª· m¤ú‡K© Rvb‡Z cvi‡eb| 
 

 
g¨vwUª‡·i †kªYxweb¨vm (Classification of Matrices) 

 
1. mvwi I Kjvg g¨vwUª· (Row and Column Matrix) t  

hw` †Kvb g¨vwUª‡· mvwi ev Kjv‡gi msL¨v GKwU gvÎ _v‡K, Z‡e Zv‡K †f±i ejv nq| cÖ_‡gv³ g¨vwUª·‡K 
mvwi †f±i Ges wØZxq g¨vwUª·‡K Kjvg †f±i ejv nq|  

D`vniY 1 t [a11   a12   a13] = [18  4  7] 

 (1 X 3)  (1 X 3) 

D`vniY 2 t 








a11

a21

a31

  = 






18

5

2
  BZ¨vw` 

  (3 X 1) (3 X 1) 

  

2. eM©vK…wZ g¨vwUª· (Square Matrix) :  

hw` †Kvb g¨vwUª‡·i mvwi Ges Kjv‡gi msL¨v mgvb nq, Z‡e Zv‡K eM©vK…wZ g¨vwUª· ejv nq|  

D`vniY 1 t  A=  









a11  a12  a13

a21  a22  a23

a31  a32  a33

  = 






5  7  10

3  4  2

5  1  11
   

 (3 X 3) (3 X 3) 

 

D`vniY 2 t X= 






x11  x21

x21  x31
 = 



5  9

10  2
   

 (2 X 2)  (2 X 2) 

 
eM©vK„wZ g¨vwUª‡·i ˆewkó¨mg~n wbæiƒc t 

(i) ‡h †Kvb eM©vK…wZ g¨vwUª‡·i iƒcvšÍi (Transpose) Ki‡j Zv eM©vK…wZi n‡e|  
(ii) ỳwU GKB µ‡gi eM©vK…wZi g¨vwUª· ¸Y Ki‡j Ab¨ GKwU GKB µ‡gi eM©vK…wZi g¨vwUª· cvIqv hvq|  
(iii) eM©vK…wZi g¨vwUª· hw` A‡f` g¨vwUª· nq (identity Matrix) Z‡e Dnv cÖwZmg (Symmetric) Ges 
AvB‡Wg‡cv‡U›U g¨vwUª· (Idempotent matrix) n‡Z cv‡i|  
 

3. GKK/A‡f` g¨vwUª· (Identity Matrix) t  



  evsjv‡`k Db¥y³ wek¦we`¨vjq 

MvwYwZK A_©bxwZ 89 

hw` †Kvb eM©vK…wZ g¨vwUª‡·i Wvq‡Mvbvj (diagonal) Dcv`vb 1 nq Ges Ab¨vb¨ Dcv`vb k~b¨ nq, Z‡e H 
g¨vwUª·‡K A‡f` g¨vwUª· ejv nq| GB ai‡Yi g¨vwUª·‡K I cÖZx‡Ki mvnv‡h¨ wPwýZ Kiv nq|  

D`vniY 1 t  A=  







a11  a12  a13

a21  a22  a23

a31  a32  a33

   g¨vwUª·wU‡K A‡f` g¨vwUª· ejv hvq|  

 (3 X 3)  
hLb a11 = a22 = a33 = 1 Ges a12 = a13 = a21 = a23 = a31 = a32 = 0 

A_©vr G‡ÿ‡Î 

 I =  






1  0  0

0  1  0

0  0  1
    n‡”Q GKwU (3 X 3) A‡f` g¨vwUª·|  

 (3 X 3)  
 
GB g¨vwUª‡·i Ab¨Zg we‡klZ¡ n‡”Q †h Ab¨ †Kvb g¨vwUª·‡K GB g¨vwUª· Øviv ¸Y Ki‡j Zv AcwiewZ©Z 
_v‡K| hw` A GKwU ¸‡Yi †hvM¨ g¨vwUª· nq Z‡e IA = AI = A n‡e| hw` A wb‡RB GKwU A‡f` g¨vwUª· 
nq, Z‡e G‡ÿ‡Î ùvov‡e t  
(I)2 = I A_©vr ‡Kvb A‡f` g¨vwUª·‡K hZevi ¸Y Kiv ‡nvK bv †Kb Zv AcwiewZ©Z _v‡K| Ab¨ K_vq (I)n 

= I (‡hLv‡b n = 1,2,3.....)  

 
4. k~b¨ g¨vwUª· (Null Matrix)t 

hw` †Kvb g¨vwUª‡·i mg Í̄ Dcv`vb k~b¨ nq Z‡e Zv‡K k~b¨ g¨vwUª· ejv nq| 0-GB cÖZx‡Ki mvnv‡h¨ G‡K 
wPwýZ Kiv nq|  

D`vniY 1 t  0 =  



0  0

0  0
   

 (2 X 2) 

D`vniY 2 t  0 =  



0  0  0

0 0  0
  BZ¨vw` 

 (2 X 3)   
 
GB g¨vwUª‡·i mv‡_ A‡f` g¨vwUª‡·i Ab¨Zg cv_©K¨ n‡”Q GB †h A‡f` g¨vwUª‡·i gZ GB g¨vwUª· 
eM©vK…wZ ai‡Yi n‡Z n‡e-Ggb †Kvb K_v †bB| k~b¨ g¨vwUª· Ab¨ †Kvb g¨vwUª‡·i mv‡_ †hvM Ki‡j 
†k‡lv³ g¨vwUª· AcwiewZ©Z _v‡K| cÿvšÍ‡i k~b¨ g¨vwUª· Øviv Ab¨ †Kvb g¨vwUª· ¸Y Ki‡j Zv Aci 
GKwU k~b¨ g¨vwUª‡· cwiYZ nq|  
 

D`vniY 1 t  A+0 =  






a11  a12

a21  a22
  +  



0  0

0  0
   = 







a11  a12

a21  a22
   = A 

 (2 X 2) (2 X 2) (2 X 2) 

 

D`vniY 2 t  A∞0 =  






a11  a12  a13

a21  a22  a23
  ∞  







0

0

0
  =  



0

0
  = 0 

 (2 X 3) (3 X 1) (2 X 1) 

5. cÖwZmg/mylg g¨vwUª· (Symmetric Matrix) t 
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hw` †Kvb g¨vwU‡·i mvwi‡K Kjv‡g iƒcvšÍwiZ Kiv nq ev Kjvg‡K mvwi‡Z iƒcvšÍwiZ Kiv nq A_P 
g¨vwUª‡·i Dcv`vbmg~‡ni †Kvb ’̄vbMZ cwieZ©b bv nq, Z‡e Dnv‡K mylg g¨vwUª· ejv nq|  

D`vniY 1 t  A=  









a11  a12  a13

a21  a22  a23

a31  a32  a33

  =  






1  2  3

2  4  5

3  5  6
    

  (3 X 3) (3 X 3) 
 

GLv‡b A g¨vwUª·wU mylg ai‡Yi †Kbbv G‡ÿ‡Î: 
a11 = 1;   a12 = a21 = 2;   a13=a31 = 3 a22 = 4;   a23 = a32 =5;    a33 = 6  
 

cÖZx‡Ki mvnv‡h¨ Avgiv ej‡Z cvwi, hw` A GKwU g¨vwUª· nq Ges A © hw` Gi iƒcvšÍi nq Z‡e A 

g¨vwUª·‡K mylg ejv hv‡e hw` A=A © nq| Avevi (A ©)©  = A nq| 
 
6| w¯‹DW mylg/cÖwZmg g¨vwUª· (Skewed Symmetric Matrix):- 

hw` A GKwU eM©vK…wZi g¨vwUª· nq Ges hw` A© = -A nq Z‡e A-‡K w¯‹DW cÖwZmg g¨vwUª· ejv hvq| 
Ab¨K_vq awi 
A = [aij] GKwU eM©vK…wZi g¨vwU·,  
†hLv‡b i = 1, 2.................n 

 j = 1,2..................n 

GLv‡b hw` aij = - aij nq Z‡e A-‡K w¯‹DW cÖwZmg g¨vwUª· ejv hv‡e|  
 

D`vniY 1 t  A =  



0  2

-2  0
  G‡ÿ‡Î A © =  



0  2

-2  0
  

  (2 X 2) (2 X 2) 
 
GLb A © = - A nIqvq A n‡e w¯‹DW cÖwZmg g¨vwUª·| 
 

D`vniY 2 t  B =  






0  -3  2

3  0  -5

-2  5  0
   B ©=  







0  3  -2

-3  0  5

2  -5  0
   

  (3 X 3) (3 X 3) 
 
G‡ÿ‡Î B © = - B e‡j B ‡K w¯‹DW cÖwZmg g¨vwUª· ejv hvq|  
 

7. KY© g¨vwUª· (Diagonal Matrix) t 

hw` †Kvb eM©vK…wZ g¨vwUª‡·i cÖavb K‡Y©i Dcv`vb¸wj w ’̄i ivwk nq Ges Acivci  Dcv`vb k~b¨ nq Z‡e 
Zv‡K KY© g¨vwUª· e‡j| A_©vr GKwU eM©vK…wZ g¨vwUª· A = [aij] KY© g¨vwUª· ejv hvq hw` i�j Ae ’̄vq aij = 

0 nq|  

D`vniY 1 t  A=  






8  0  0

0  0  0

0  0  2
  

 (3 X 3) 

 
8| †¯‹jvi g¨vwUª· (Scalar Matrix): 
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†h eM©vK…wZ g¨vwUª‡·i cÖavb e‡Y©i Dcv`vb¸‡jv †Kvb wbw ©̀ó w ’̄i ivwk Ges Acivci Dcv`vb mg~n k~b¨ nq 
Zv‡K †¯‹jvi g¨vwUª· ejv nq| A_©vr A = (aij) ‡K †¯‹jvi g¨vwUª· ejv hvq hw` aij = aji ‡hLv‡b i=j Ges 
i≠j aij=o nq|  
 

D`vniY 1 t  A=  






x  0  0

0  x  0

0  0  x
     B © =  



10  0

0  10
  

 (3 X 3) (2 X 2) 
 

†¯‹jvi Ges KY© g¨vwUª‡·i g‡a¨ g~j cv_©K¨ n‡”Q cÖ_gwUi †ejvq g¨vwUª‡·i cÖavb K‡Y©i Dcv`vbmg~n wbw ©̀ó 
w ’̄i ivwk nq| wØZxqwUi †ejvq K‡Y©i Dcv`vbmg~n w ’̄i ivwk nq| GRb¨ †¯‹jvi g¨vwUª· Aek¨B KY© 
g¨vwUª·, Z‡e †h †Kvb KY© g¨vwUª· †¯‹jvi bvI n‡Z cv‡i|  
 

9. wÎfyRvK…wZi g¨vwUª· (Triangular Matrix): 

†Kvb eM©vK…wZ (Square) g¨vwUª‡·i cÖavb K‡Y©i Dc‡ii A_ev wb‡Pi me Dcv`vb k~b¨ n‡j Zv‡K 
wÎfyRvK…wZi g¨vwUª· e‡j| cÖavb K‡Y©i Dc‡ii Dcv`vbmg~n k~b¨ n‡j Zv‡K wbæ wÎfyRvK…wZi (Lower 

triangular) g¨vwUª· ejv nq| wb‡Pi Dcv`vbmg~n k~b¨ n‡j Zv‡K DaŸ© wÎfyRvK…wZi (Upper triangular) 

g¨vwUª· e‡j| GK K_vq A = [aij] ‡K DaŸ© wÎfzRK…wZi ejv hvq hw` i>j Ae ’̄vq aij=0 nq| wbæ 
wÎfyRvK…wZi ejv hvq †h †ÿ‡Î i<j Ae ’̄vq aij=0 nq|  
 

DaŸ© wÎfzRvK…wZi  g¨vwUª· 
(Upper triangular matrix) 

 

wbæ wÎfzRvK…wZi  g¨vwUª·  
(Lower triangular matrix) 

 

  (i)  








a11  a12  a13

0  a22  a23

0   0  a33

                         (i)    









a11   0      0

a21  a22     0

a31   a32  a33

  

 (3 X 3)       (3 X 3) 
 
 

  (ii)  






5  7  9

0  10  5

0   0  8
                  (ii)     







2  0  0

3  5  0

6   8  12
  

 (3 X 3) (3 X 3) 

10. wefw³K…Z g¨vwUª· (Partitioned Matrix): 

‡Kvb g¨vwUª·‡K mgvšÍivj Ges j¤̂ †iLvi (horizontal and vertical lines) wfwË‡Z KwZcq Aat g¨vwUª‡· 
(Sub-matrix) wef³ K‡i †`Lv‡bv n‡j Zv‡K wefw³K…Z g¨vwUª· ejv nq| 

D`vniY 1 t  A=  









a11  a12  a13

a21  a22  a23

a31  a32  a33

   

 (3 X 3)  
 

G‡ÿ‡Î Avgiv PviwU Aat g¨vwUª· cvB 

A11=  






a11  a12

a21  a22
      A12 = 







a13

a23
   

 (2 X 2) (2 X 1) 
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A21=  [ ]a31  a33     A22 = [ ]a33   

 (1 X 2) (1 X 1) 

GLb A g¨vwUª·wU‡K wb‡¤œv³fv‡e cÖKvk Kiv hvq| 

A =  






a11  a12

a21  a22
  

 (2 X 2) 

mwVKfv‡e wefw³KiY m¤¢e n‡j wefw³K…Z g¨vwUª‡·i †ÿ‡Î g¨vwUª‡·i †hvM, iƒcvšÍi Ges ¸‡Yi wbqg 
cÖ‡hvR¨ n‡Z cv‡i| 
 
11. mnM Ges AM‡g‡›UW g¨vwUª· (Coefficient and Augmented matrix): 

‡Kvb mn-mgxKiY c×wZ‡Z we‡ePbvaxb PjKmg~n mnM wb‡q †h g¨wUª· MVb Kiv hvq Zv‡K mnM g¨vwUª· 
e‡j| mvaviYZ cÖZxK A Øviv Giƒc g¨vwUª· wPwýZ Kiv nq|  
cÿvšÍ‡i mnM g¨vwUª· Ges mn-mgxKi‡Yi Wvbw`‡Ki w ’̄i ivwki mg¤̂‡q g¨vwUª· MVb Kiv n‡j Zv‡K 
AM‡g‡›UW g¨vwUª· ejv nq| GKwU mn-mgxKiY c×wZ we‡ePbv Kwi|  
 2x + 6y -1 = 0 

 4x - y + 3 = 0 

G‡ÿ‡Î x Ges y Gi mnM wb‡q A g¨vwUª· MVb Kwi t  
 

A = 



2  6

4  -1
  G‡ÿ‡Î A n‡”Q mnM g¨vwUª·| 

 
cÿvšÍ‡i x Ges y Gi mnM Ges w ’̄i ivwk¸wji mg¤̂‡q Ab¨ GKwU g¨vwUª· B MVb Kwi|  

B = 



2  6  -1

4  -1  3
  G‡ÿ‡Î B -†K AM‡g‡›UW g¨vwUª· ejv nq|  

12. g¨vwUª‡·i †Uªm (Trace of a matrix)  

†Kvb eM©vK…wZi g¨vwUª‡·i cÖavb K‡Y©i Dcv`vbmg~‡ni e‡M©i (Square) mgwó ev †hvMdj‡K H g¨vwUª‡·i 
†Uªm ejv nq| D`vniY ¯̂iƒc ejv hvq hw` A GKwU eM©vK…wZi g¨vwUª· nq Z‡e Gi †Uªm‡K cÖZxK tr(A) 

Øviv wb‡`©k Kiv nq|  

D`vniY t awi, X = 











x1

x2

.

.

.

xn

      X′ = [ ]x1 x2..........xn   

GLb (XX′) =  









x1

2   x1x2......x1xn

x2x1  x2
2......x2xn

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

xnx1   xnx2.....xn
2

  

G‡ÿ‡Î tr (XX©) = (x1
2 + x2

2 + .........+ xn
2) 

  = ∑
i=i

n

xi
2  
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D`vniY 2 t  A=  









a11  a12  a13

a21  a22  a23

a31  a32  a33

   

 (3 X 3) 

G‡ÿ‡Î tr(A) = a11
2 + a22

2 + a33
2 = ∑

i=1

3

aii
2  

 
13. iƒcvšÍwiZ g¨vwUª· (Transposed Matrix) t 

†Kvb g¨vwUª‡·i mvwi (Row) †K Kjv‡g (Column) ev Kjvg‡K (Column) mvwi‡Z (Row) iƒcvšÍwiZ 
Ki‡j †h bZzb g¨vwUª· cvIqv hvq Zv‡K iƒcvšÍwiZ g¨vwUª· ejv nq| †hgb- 
 

A=  






2 3  5

5  3  8

6   4  9
  n‡j   AT ev A′ =  







2  5  6

3  3  4

5   8  9
  

 (3 X 3) (3 X 3) 

GLv‡b AT ev A © n‡jv A g¨vwUª‡·i iƒcvšÍwiZ g¨vwUª·| 
 
14. GKvZ¡‡evaK Ges A-GKvZ¡‡evaK g¨vwUª· (Singular and Non-singular Matrix): 

†h g¨vwU‡·i wbY©vq‡Ki gvb k~‡b¨i mgvb nq Zv‡K GKvZ¡‡evaK g¨vwUª· ejv nq| 
†hgb- 

A = 



2  2

3  3
  

Zvn‡j wbY©vq‡Ki gvb &A& = 6-6 = 0 

Avevi, †h g¨vwUª‡·i †ejvq wbY©vq‡Ki gvb k~‡b¨i mgvb nq bv Zv‡K A-GKvZ¡‡evaK g¨vwUª· ejv nq| 
†hgb- 

A = 



2  3

6  5
  

∴&A&= 10-9 ≠ 0 

 

 

 

mvivsk t g¨vwUª‡·i wewfbœ cÖKvi†f` Av‡Q| †hgb, mvwi I Kjvg g¨vwUª·, eM©vK…wZ g¨vwUª·, A‡f` g¨vwUª·, 
k~b¨ g¨vwUª·, KY© g¨vwUª·, †¯‹jvi g¨vwUª·, mnM I AM‡g‡›UW g¨vwUª· BZ¨vw`| Z‡e MvwYwZK A_©bxwZ‡Z 
mKj g¨vwUª· GKBfv‡e e¨eüZ nq bv|  
 
 

cv‡VvËi g~j¨vqb- 5.2 

mwVK DËiwU wPwýZ Kiæb t 

1| 0 = 






0   0

0   0
  GB g¨vwUª·wU‡K ejv nq- 

 (K) A‡f` g¨vwUª· (L) mylg g¨vwUª· 
 (M) k~b¨ g¨vwUª· (M) †¯‹jvi g¨vwUª·I 
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2| hw` †Kvb eM©vK…wZ g¨vwUª‡·i Wvq‡Mvbvj Dcv`vb 1 nq Ges Ab¨vb¨ Dcv`vb k~b¨ nq, Z‡e H 
 g¨vwUª·‡K e‡j- 
 (K) A‡f` g¨vwUª· (L) mylg g¨vwUª· 
 (N) k~b¨ (N) †¯‹jvi g¨vwUª· 

cvV-5.3 

g¨vwUª‡·i †hvMKiY, we‡qvMKiY Ges ¸Yb  
(Addition, Subtraction and Multiplication of Matrices) 

 
 
 
G cvV †k‡l Avcwb- 
◆  ỳwU g¨vwUª‡·i †hvM Ki‡Z cvi‡eb| 
◆  ỳwU g¨vwUª‡·i we‡qvM Ki‡Z cvi‡eb| 
◆  ỳwU g¨vwUª‡·i ¸Y Ki‡Z cvi‡eb| 
 
g¨vwUª‡·i †hvMKiY Ges we‡qvMKiY (Addition and subtraction of Matrices) t 

ỳwU g¨vwUª·‡K †hvM Ki‡j A‡bK mgq Ab¨ GKwU g¨vwUª· cvIqv hvq| Z‡e †hvM ev we‡qv‡Mi kZ© n‡”Q 
g¨vwUª· ỳwUi cwiwa mgvb n‡Z n‡e| A_©vr ỳwU g¨vwUª‡·i mvwi Ges Kjv‡gi msL¨v mgvb n‡Z n‡e| 
†hv‡Mi mgq Avgiv GKwU g¨vwUª‡·i GKwU Dcv`vb‡K Aci g¨vwUª‡·i cÖvwZlw½K (Corresponding) 

Dcv`v‡bi mv‡_ †hvM Kwi| GKwU g¨vwUª· †_‡K Aci GKwU g¨vwUª· we‡qv‡Mi mgq Abyiƒcfv‡e GKwU 
Dcv`vb †_‡K Aci Dcv`vb we‡qvM Kwi|  
 

D`vnib 1 t  A=  






1    2    3

2    4    5

10  11  12
    Ges  B=  







0  3  4

1  2  3

5  6  7
  

 (3 X 3) (3 X 3) 
 

∴  A+B =  






1+0   2+3  3+4

2+1   4+2  5+3

10+5  11+6  12+7
    =  







1   5   7

3   6   8

15  17  19
  

 (3 X 3) (3 X 3) 
 
 

Ges  A-B =  






1-0   2-3  3-4

2-1   4-2  5-3

10-5  11-6  12-7
    =  







1  -1  -1

1   2   2

5  5  5
  

 (3 X 3) (3 X 3) 

g¨vwUª‡·i †hvMKiY c×wZ‡Z cwieZ©bkxjZv (Commutative)Ges mn‡hvM (associative) bxwZ †g‡b Pjv 
nq| GRb¨ ỳwU g¨vwUª·‡K hLb Avgiv †hvM Kwi, ZLb Zv‡`i cÖvwZlw½K Dcv`vb †hvM Kiv†KB †evSvq 
gvÎ|  
K. cwieZ©bkxjZv bxwZ (Commutative law): GB bxwZ Abyhvqx hw` A Ges B ỳwU g¨vwUª· nq, Z‡e 
Avgiv wjL‡Z cvwit A+B = B+A 
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D`vniY -1   A= 






4  1

0  2
  Ges B= 



6  3

4  7
   

L. mn‡hvM bxwZ (Associative law): GB bxwZi A_© n‡”Q hw` A,B Ges C GB wZbwU g¨vwUª· _v‡K Z‡e 
ejv hvq (A+B) + C = A + (B+C) 

 

D`vniY 1 t   A  =  






4  5  7

2  1  3

5  4  6
   B  =   







0  2  1

5  3  8

1  4  2
   C = 







15  4  2

1  5  3

0  3  2
  

 (3 X 3) (3 X 3)  (3 X 3) 

 

∴  (A+B) + C =  






4  7  8

7  4  11

6  8  8
  + 







15  4 2

1  5  3

0  3  2
   =  







19  11  10

8    9    14

6   11   10
  

 (3 X 3) (3 X 3) (3 X 3) 

 

Ges  A+(B+C) =  






4  5  7

2  1  3

5  4  6
   +  







15  6 3

6  8 11

1  7  4
   =  







19  11  10

8   9   14

6  11  10
  

 (3 X 3) (3 X 3) (3 X 3) 

 

myZivs †`Lv hvq (A+B)+C= A+(B+C) =   






19  11  10

8   9   14

6  11  10
  

 (3 X 3) 

 
g¨vwUª‡·i †¯‹jvi ¸Yb (Scalar Multiplication of Matrix)t 

†Kvb †¯‹jvi Øviv †Kvb g¨vwUª·‡K ¸Y Kiv n‡j Gi cÖwZwU Dcv`vb‡K H †¯‹jvi Øviv ¸Y Kiv †evSvq| 
G‡KB g¨vwUª‡·i †¯‹jvi ¸Yb ejv nq| g‡b Kwi k GKwU †¯‹jvi ev w ’̄i ivwk (k Gi gvb 2, 3, -6 BZ¨vw` 
n‡Z cv‡i) Ges A GKwU g¨vwUª· hvi Dcv`vbmg~n [aij] Øviv cÖKvk Kiv hvq| Zvn‡j A Ges k Gi ¸Yb 
n‡e wbæiƒc t 
 kA = [kaij] 

D`vniY-1 t A= 






a11  a12

a21  a22
   kA = 







ka11  ka12

ka21  ka22
  

 (2 X 2) (2 X 2) 

 

 D`vniY-2 t B = 



5  7   9

10 11  4
  

 
GLb k = 3 n‡j †jLv hvq t- 
 

 3B = 3 



5  7   9

10 11  4
   

  

 = 



15  21  27

30  33  12
  

                                                           

†¯‹jvi †Kvb FYvZ¥K msL¨v n‡Z cv‡i| 
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†hgb x = -3 n‡j †jLv hvq t 

B =  



5  2

3  1
   

 

kB = -3 



5  2

3  1
  = 



-15  -6

-9   -3
  

hw` k Ges g ỳwU †¯‹jvi Ges A I B ỳwU g¨vwUªK nq Z‡e g¨vwUª‡·i †¯‹jvi ¸Y‡bi †ejvq wb‡æv³ mg~n 
cÖ‡hvR¨ n‡e t 
(i) k(A+B) = ka + kB 

(ii) (k+g)A = kA + gA 
 

g¨vwUª‡·i ¸Yb (Matrix Multiplication): 

A‡bK mgq ỳwU g¨vwUª· ¸Y Ki‡j Avgiv GKwU g¨vwUª· cvB| ỳwU g¨wUª· ¸‡Yi †hvM¨ wKbv Zv Av‡M Rvbv 
Avek¨K|  
hw` A Ges B ỳwU g¨vwUª· _v‡K Ges Avgiv hw` A∞B=AB ‡c‡Z PvB; Z‡e cÖ_g g¨vwUª· (Lead Matrix) 

A-Gi Kjv‡gi msL¨v wØZxq g¨vwUª· (Lag Matrix) -B-Gi mvwii mgvb n‡Z n‡e| D`vniY¯̂iƒc ejv hvq 

hw` A = [ ]a11  a12   Ges B =  






b11  b12  b13

b21  b22  b23
  

 1 X 2  (2 X 3) 
 

nq Z‡e AB GB ¸‡YvËi g¨vwUª· cvIqv m¤¢e| †Kbbv G‡ÿ‡Î A g¨vwUª‡·i Kjvg 2 Ges B g¨vwUª‡·i 
mvwii msL¨vI 2| d‡j AB msÁvwqZ Kiv m¤¢e| A_P GKB bxwZ Abymib Ki‡j Avgiv BA-‡K 
msÁvwqZ Ki‡Z cvwi bv| KviY G‡ÿ‡Î B Gi wZbwU Kjvg A_P A Gi GKwU gvÎ mvwi Av‡Q| d‡j BA 

‡ei Kiv hv‡e bv| mvaviY Ae ’̄vq ZvB ejv hvq, hw` ỳwU g¨vwUª‡·i mvwi Ges Kjv‡gi msL¨v mgvb nq 
Z‡e †hw`K †_‡KB wePvi Kiv †nvK bv †Kb Zviv ¸Y‡bi †hvM¨| A_©vr hw` A g¨vwUª· m∞n µ‡gi 
(Order) Ges B g¨vwUª· n∞m µ‡gi nq, Z‡e AB Ges BA-GB Dfq‡K msÁvwqZ Kiv m¤¢e| †m‡ÿ‡Î 
AB g¨vwUª‡·i µg n‡e (n∞n) Ges  BA g¨vwUª‡·i µg n‡e (m∞m)|  
GLb †`Lv hvK wKfv‡e Dc‡ii ỳwU g¨vwUª· ¸b Kiv hvq| A n‡”Q 1 X  2 µ‡gi GKwU g¨vwUª· Ges B 

GKwU 2 X  3 µ‡gi g¨vwUª·| ZvB AB n‡e 1 X  3 µ‡gi Aci GKwU g¨vwUª·| A_©vr ¸Yd‡ji ci Avgiv 
†h bZzb g¨vwUª· cve Zvi mvwii msL¨v 1 wU Ges Kjv‡gi msL¨v n‡e 3 wU|  
 

¸Y Kivi wbqg t  

(i) A g¨vwUª‡·i cÖ_g mvwii mv‡_ B g¨vwUª‡·i cÖ_g Kjvg ; 
(ii) A g¨vwUª‡·i cÖ_g mvwii mv‡_ B g¨vwUª‡·i wØZxq Kjvg;  
(iii) A g¨vwUª‡·i cÖ_g mvwii mv‡_ B g¨vwUª‡·i Z…Zxq Kjvg BZ¨vw`| 

 D`vniY-1 t  A = 



3  5

4  6
  Ges  B = 



-1  0

4  7
  

 2 X 2 2 X 2   
 

AB = 



3(-1)+5(4)   3(0)+5(7)

4(-1)+6(4)   4(0)+6(7)
  = 



17  35

20  42
  

 2 X 2 2 X 2   
 

 D`vniY-2 t A = 






1  3

2  8

4  0
  Ges B= 



5

9
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 3 X 2 2 X 1  
 

 AB =  






1(5)+3(9)

2(5)+8(9)

4(5)+0(9)
  = 







32

82

20
  

 3 X 1 3 X 1  

 

D`vniY-3 t A = 






6  3  1

1  4  2

4  1  5
  Ges x = 









x1

x2

x3

  

 3 X 3 3 X 1  
 

 ∴ AX= 









6x1+3x2+x3

x1+4x2+2x3

4x1+x2+5x3

  

 3 X 1 

  
D‡jøL¨ †h, ỳwU g¨vwUª‡·i †hvM, we‡qvM ev ¸Y Kiv hvq e‡U, Z‡e GKwU g¨vwUª· Aci GKwU g¨vwUª· Øviv 
fvM Kiv m¤¢e bq| A_©vr Avgiv A/B- wjL‡Z ev msÁvwqZ Ki‡Z cvwi bv| Avgiv Dc‡i GKwU g¨vwUª·‡K 
Avi GKwU g¨vwUª· Øviv ¸Y K‡iwQ, Z‡e †Kvb g¨vwUª·‡K we‡kl msL¨v Øviv ¸Y Kiv m¤¢e| Giƒc ¸‡Yi 
mgq H wbw ©̀ó msL¨v Øviv g¨vwUª·wUi cÖwZwU Dcv`vb‡K ¸Y Kiv nq|  
ỳwU msL¨vi †ÿ‡Î Aek¨ GKwU msL¨v‡K Aci msL¨v Øviv fvM Kiv hvq| †hgb A Ges B hw` ỳwU msL¨v 

nq Ges B Gi gvb k~b¨ bv nq Z‡e Avgiv A/B msÁvwqZ Ki‡Z cvwi| A/B ‡K Avgiv weKífv‡e AB-1 

(m~PK m~Îvejx cÖ‡qvM K‡i) ev B/A †K BA-1 wnmv‡e wjL‡Z cvwi| G‡ÿ‡Î Avgiv AB-1 = BA-1 wjL‡Z 
cvwi| g¨vwUª‡·i e¨vcvi Avjv`v| †hgb B hw` GKwU g¨vwUª· nq Z‡e Gi wecixZ g¨vwUª·‡K (Inverse 

matrix of B) Avgiv B-1 wnmv‡e wjL‡Z cvwi †Kvb †Kvb †ÿ‡Î| wKšÍz ¸‡Yi bxwZ Abyhvqx  
BA-1 †K Avgiv msÁvwqZ Ki‡Z cvi‡jI  AB-1 Avgiv msÁvwqZ Ki‡Z cvie wKbv Zv wbwðZ K‡i ejv 
m¤¢e bq| Avevi †Kvb †Kvb †ÿ‡Î AB-1 Ges BA-1 msÁvwqZ Kiv m¤¢e n‡jI Zv‡`i dj GK bvI n‡Z 
cv‡i| myZivs g¨vwUª‡·i †ejvq Avgiv AB-1 = BA-1 Giƒc mgZv mvaviYZ wjL‡Z cvwi bv| 
 

g¨vwUª‡·i ¸Y‡bi bxwZ (Principles of Matrix Multiplication):  

g¨vwUª‡·i ¸‡Yi †ejvq cwieZ©bkxjZv bxwZ (Commutative law) Ges mn‡hvM bxwZ (associative law) 

cÖ‡hvR¨| A‡bK †ÿ‡Î e›U‡bi wbqg (distributive law) cÖ‡hvR¨|  
K. g¨wUª‡·i ¸Y‡bi cwieZ©bkxjZv bxwZ (Commutative law of Multiplication) t 
ỳwU g¨wUª‡·i ¸Yb cÖwµqv me mgq Zv‡`i cwieZ©bkxj ¸‡Yi mv‡_ m½wZc~Y© bvI n‡Z cv‡i| A_©vr hw` 

A Ges B ỳwU g¨vwUª· nq Z‡e Avgiv ej‡Z cvwi me mgq AB ≠ BA| A‡bK mgq AB msÁvwqZKiY 
m¤¢e, A_P BA-‡K bq| Ggb wK hw` AB Ges BA Dfq‡K msÁvwqZ Kiv m¤¢e nq, Zv n‡jI AwaKvsk 
†ÿ‡Î †`Lv hvq AB  ≠ BA| 

D`vniY-1 t A = 



1  2

3  4
  Ges B= 



0 -1

6  7
  

 2 X 2 2 X 2  
 

 AB = 



1  2

3  4
  



0 -1

6  7
  =  



12 13

24  25
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 2 X 2 2 X 2 2 X 2  
   

 BA = 



0 -1

6  7
 



1  2

3  4
    =  



-3   -4

27  40
  

 2 X 2 2 X 2 2 X 2  

G‡ÿ‡Î AB ≠ BA|  
hw` A Ges B g¨vwUª· Gi g‡a¨ †h †Kvb A‡f` g¨vwUª· nq ZLb AB = BA nq|  

D`vniY-1 t A=  






1  2  3

2  0  3

4  0  5
  Ges B=I= 







1  0 0

0  1 0

0  0 1
   

 (3 X 3) (3 X 3) 

 

 AB =AI=  






1  2  3

2  0  3

4  0  5
  






1  0 0

0  1 0

0  0 1
  =  







1  2  3

2   0  3

4  0  5
  

 (3 X 3) (3 X 3) (3 X 3) 
 

 BA =IA= 






1  0 0

0  1 0

0  0 1
  






1  2  3

2  0  3

4  0  5
  =  







1  2  3

2   0  3

4  0  5
  

 (3 X 3) (3 X 3) (3 X 3) 
 

myZivs G‡ÿ‡Î AB = BA A_©vr IA = AI = A 
 

L. ¸‡Yi mn‡hvM bxwZ (Associative law) t 
hw` A,B Ges C GB wZbwU g¨vwUª· _v‡K Z‡e Dc‡iv³ bxwZ Abyhvqx Avgiv wjL‡Z cvwi t  
 AB(C) = A (BC) = ABC 
G‡ÿ‡Î AB Ges BC GB ¸‡YvËi g¨vwUª‡·i †ÿ‡Î Aek¨ ¸‡Yi bxwZ c~iY n‡Z n‡e| A hw` m∞n Ges 
C hw` P∞q µ‡gi g¨vwUª· nq Z‡e ¸‡Yi cÖwµqv cÖ‡qvM Ki‡Z n‡j B g¨vwUª· Aek¨B n∞p µ‡gi n‡Z 
n‡e| G‡ÿ‡Î ABC Øviv MwVZ †h bZzb g¨vwUª· cvIqv hv‡e, Zv (m∞n∞p∞q) Ges n=p, Kv‡RB ABC 

g¨vwUª· Aek¨B m X q µ‡gi n‡e|  

D`vniY-1 t A=  



2  3

-1  1
   B=  



1  0  2

-2  3  1
   C =  







2  1

5   0

1  3
  

 (2 X 2) (2 X 3) (3 X 2) 

 

 AB =  



2  3

-1  1
 



1  0  2

-2  3  1
   = 



-4  9  7

-3  3  -1
  

 (2 X 2) (2 X 3) (2 X 3) 

 

 AB(C)  = 



-4  9  7

-3  3  -1
   







2  1

5   0

1  3
  = 



44  17

8   -6
  

 (2 X 3) (3 X 2) (2 X 2) 

 BC =  



1  0  2

-2  3  1
 






2  1

5   0

1  3
  = 



4  7

12  1
  

 (2 X 3) (3 X 2) (2 X 2) 
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  A(BC) =  



2  3

-1  1
  



4  7

12  1
  =  



44  17

8   -6
  

 (2 X 2) (2 X 2) (2 X 2) 
 

myZivs AB(C) = A (BC) (cÖgvwbZ) 
 

M. g¨vwUª‡·i ¸Y‡bi †ÿ‡Î e›U‡bi bxwZ (Distributive law) t 
GB bxwZ Abyhvqx Avgiv wjL‡Z cvwi t 
 A (B+C) = AB + AC 

 (B+C) A = BA + CA 

 
G‡ÿ‡Î ¸‡Yi Ges †hv‡Mi kZ© c~iY n‡Z n‡e|  
 

D`vniY-1 t  A=  



1  2

3  4
   B=  





1  0

2  -3
   C =  



1  -1

0   1
  

  (2 X 2) (2 X 2) (2 X 2) 

 

G‡ÿ‡Î (B+C) =  



2  -1

2  -2
   

 

 ∴ A (B+C) =  



1  2

3  4
     



2  -1

2  -2
    =  





6   -5

14  -11
  

  (2 X 2) (2 X 2) (2 X 2) 
 

 AB =  



1  2

3  4
      





1  0

2  -3
    =    



5   -6

11  -12
   

  (2 X 2) (2 X 2) (2 X 2) 

 

 AC =  



1  2

3  4
        



1  -1

0   1
   =   



1  1

3  1
  

  (2 X 2) (2 X 2) (2 X 2) 

 

AB+AC =  



5   -6

11  -12
    +   



1  1

3  1
    =   



6  -5

14  -11
  

  (2 X 2) (2 X 2) (2 X 2) 

 
myZivs A (B+C) = AB + AC cÖgvwbZ n‡jv|  
Abyiƒcfv‡e (B+C)A = BA+CA cÖgvb Kiv hv‡e|     
 
 
mvivsk t `ywU g¨vwUª·†K †hvM, we‡qvM I ¸Y Kiv hvq| G‡ÿ‡Î wKQy wbqgvejx Av‡Q| Z‡e GKwU 
g¨vwUª·‡K Aci GKwU g¨vwUª· Øviv fvM Kiv hvq bv| g¨vwUª‡·i †ÿ‡Î jÿ¨bxq wKQy welq Av‡Q| †hgb, B 

hw` GKwU g¨vwUª· nq Z‡e Gi wecixZ g¨vwUª·‡K †Kvb †Kvb †ÿ‡Î B-1 wjL‡Z cvwi| 
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cv‡VvËi g~j¨vqb 5.3 

mZ¨/wg_¨v wbY©q Kiæb t 
1| GKwU g¨vwUª· †_‡K Aci GKwU g¨vwUª· we‡qv‡Mi mgq Avgiv GKwU Dcv`vb †_‡K Aci  Dcv`vb 
we‡qvM Kwi| 
2|  hw` A Ges B g¨vwUª‡·i g‡a¨ †h †Kvb GKwU A‡f` g¨vwUª· nq Z‡e AB=BA nq|  

cvV-5.4 

wbY©vqK  
(Determinant) 

 
 
G cvV †k‡l Avcwb- 
◆  wbY©vqK m¤ú‡K© Rvb‡Z cvi‡eb| 
◆  wbY©vq‡Ki ˆewkó¨ Rvb‡Z cvi‡eb| 
◆  wbY©vq‡Ki gvb wbY©q Ki‡Z cvi‡eb| 
◆   g¨vwUª· I wbY©vq‡Ki g‡a¨ cv_©K¨ Rvb‡Z cvi‡eb| 

 
g¨vwUª‡·i wbR¯̂ †Kvb gvb †bB| Z‡e cÖwZwU eM©vK…wZ g¨vwUª‡·i wbY©vq‡Ki GKwU K‡i gvb _v‡K| H 
gvb‡K g¨vwUª‡·i wbY©vqK ejv nq| awi A GKwU eM©vK…wZ g¨vwUª·| Gi wbY©vqK‡K Avgiv | |A  GB cÖZx‡Ki 
mvnv‡h¨ wPwýZ Kwi|  

A= 






a

11

a
21

 

a
12

a
22

   nq Z‡e Gi wbY©vqK | |A   = 






a

11
  a

12

a
21

  a
22

  GB cÖZx‡Ki mvnv‡h¨ wPwýZ Kiv nq| Gi gvb 

n‡”Q (a
11

 a
22

 - a
21

 a
12

) hv cÖavb Wvq‡Mvbvj (principal diagonal) Gi ỳwU Dcv`vb a
11

 Ges a
22

 Gi 

¸Ydj Ges Zv †_‡K Aci ỳwU Dcv`vb a
12

 Ges a
21

 Gi ¸Ydj we‡qvM K‡i cÖvß|  

g¨vwUª‡·i gZ wbY©vqKI wewfbœ µ‡gi n‡Z cv‡i| †h‡nZy eM©vK…wZ g¨vwUª· e¨ZxZ †Kvb g¨vwUª‡·i wbY©vqK 
_vK‡Z cv‡i bv, ZvB wbY©vq‡Ki mvwi ev Kjv‡gi msL¨v †_‡K Zvi µg †evSv hvq|  
 

wØZxq µ‡gi wbY©vqK (Second Order Determinant)  

D`vniY t 1 






a

11  
a
12

a
21

  a
22

   = a
11

 a
22

 - a
12

 a
21 

 

D`vniY t 2 






x

2
   2xy

2xy   y
2

 = x
2

y
2

 - 4x
2

y
2

 = - 3x
2
y
2 

 

D`vniY t 3  







δu

δx

δv

δx

   

δu

δy

δv

δy

 = 
δu

δx
  . 
δv

δy
  - 
δv

δx
  . 
δu

δy
  

†k‡lv³ wbY©vqK‡K A‡bK mgq x Ges y Gi m¤ú‡K© h_vµ‡g u Ges v Gi ÒJacobian" ejv nq Ges 
†Kvb †Kvb mgq G‡K wb‡æv³ cÖZx‡Ki mvnv‡h¨ cÖKvk Kiv nq|  
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 δ(uv)

δ(xy)
  

 

Z…Zxq µ‡gi wbY©vqK (Third Order Determinant)t 
Z…Zxq µ‡gi wbY©vqK msÁvwqZ Kivi mgq Avgiv wØZxq µ‡gi wbY©vq‡Ki mvnv‡h¨ wb‡q _vwK|  

D`vniY:   






1  5  3

2  0  5

-4  1  -2
 =1 



0

1
 
5

-2
 -5 



2

-4
 
5

-2
  +3 



2

-4
 
0

1
 
 

 = 1(0 - 5) -5 (-4 + 20) + 3 (2 - 0) 

 = -5 + 20 -100 + 6 

 = 26 - 105 

  = -79 

 

N-Zg µ‡gi wbY©vqK (Nth Order Determinant) t 

GKwU N-Zg µ‡gi wbY©vqK‡K Avgiv (N-1) Zg µ‡gi wbY©vq‡Ki gva¨‡g msÁvwqZ Ki‡Z cvwi|  

D`vniY t |A| = 











a
11

  a
12

  a
13

.................a
1n

a
21

  a
22

  a
23

.................a
2n

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

 a
n1

  a
n2

  an3.................ann

  

mn¸YK m¤úªmviY c×wZ (Co-factor Expansion Method) t  

wbY©vqK wbiƒc‡Yi G c×wZ AZ¨šÍ RwUj| G c×wZ †h †Kvb AvqZ‡bi eM© g¨vwUª‡·i wbY©vqK wbiƒc‡Y 
e¨envi Kiv hvq| g¨vwUª‡·i †h †Kvb mvwi wKsev Kjv‡gi mn¸Y‡Ki gva¨‡g wbY©qK †ei Kiv hvq| 
mn¸YK‡K Gi mnM Øviv ¸Y K‡i wbY©vqK †ei Kiv nq| GKwU eM© g¨vwUª‡·i GKwU wbw ©̀ó Dcv`v‡bi 
mn¸YK n‡”Q Dcv`vb eivei mvwi I Kjv‡gi Dcv`vb ev` w`‡j †h Dc g¨vwUª· MwVZ nq Gi wbY©vqK| 
wb‡¤œ mn¸YK m¤úªmviY c×wZi gva¨‡g GKwU (3∞3) g¨vwUª‡·i wbY©vqK †ei K‡i †`Lv‡bv n‡jv: 

A = 






 2 3 4

 4 3 1

 1 2 4
  cÖ_g mvwii Dcv`vb e¨envi K‡i mn¸Y‡Ki gva¨‡g wbY©vqK wbiƒcY K‡i †`Lv‡bv 

n‡jv|  

A
11

 wKsev 2-Gi mn¸YK = (-1)
1+1

 



3 1

2 4
 = 10 

 

A
12

 wKsev 3-Gi mn¸YK = (-1)
1+2

 



4 1

1 4
 = -15 

 

A
13

 wKsev 4-Gi mn¸YK = (-1)
1+3

 



4 3

1 2
 = 5 

myZivs A Gi wbY©vqK 
|A&= 2(10)+3 (-15) +4(5) 

 = 20-45+20 

∴ |A&=-5 

 

wbY©vq‡Ki ˆewkó¨ (Properties of Determinant)t 

wb‡¤œ wbY©vq‡Ki KwZcq ˆewkó¨ D`vniYmn Av‡jvPbv Kiv n‡jvt  
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(i) mvwi‡K Kjv‡g Ges Kjvg‡K mvwi‡Z iƒcvšÍi Ki‡j A_©vr g¨vwUª‡·i iƒcvšÍi Ki‡j wbY©vqK 
AcwieZ©bxq _vK‡e| †hgb- 

  









a
11

 a
12

 a
13

a
21

 a
22

 a
23

 a
31

 a
32

 a
33

  =  









a
11

 a
21

 a
31

a
12

 a
22

 a
32

 a
13

 a
23

 a
33

  

A_©vr |A&= |A′& 
(ii) hw` †Kvb ỳwU mvwi (wKsev Kjvg)-†K ci¯úi wewbgq K‡i g¨vwUª‡·i wbY©vqK wbiƒcY Kiv nq, Z‡e 
GUv g~j wbY©vq‡Ki FYvÍK n‡e| †hgb- 

 









a
11

 a
12

 a
13

a
21

 a
22

 a
23

 a
31

 a
32

 a
33

  = -  









a
21

 a
22

 a
23

a
11

 a
12

 a
13

 a
31

 a
32

 a
33

  [cÖ_g I wØZxq mvwi ci¯úi wewbgq Kiv n‡q‡Q ] 

 

(iii) g¨vwUª‡·i `ywU mvwi wKsev Kjvg GKB n‡j H g¨vwUª‡·i wbY©vqK k~b¨ n‡e|  

 









a
11

 a
12

 a
13

a
11

 a
12

 a
13

 a
31

 a
32

 a
33

  ∴ |A&= 0 

 

(iv)  g¨vwUª‡·i †Kvb mvwi (wKsev Kjvg) Gi Dcv`vb‡K Ab¨ ‡Kvb mvwi (wKsev Kjvg) Gi Dcv`vb n‡Z 
k evi †hvM (ev we‡qvM) Ki‡j wbY©vq‡Ki cwieZ©b nq bv| †hgb- 

 









a
11

 a
12

 a
13

a
21

 a
22

 a
23

 a
31

 a
32

 a
33

  =  









a
11

 a
12

 a
13 

+ ka
11 

- ma
12

a
21

 a
22

 a
23 

+ ka
21

 - ma
22

 a
31

 a
32

 a
33 

+ ka
31

 - ma
32

  

 
(v) g¨vwUª‡·i †Kvb GKwU mvwi (ev Kjvg) †K GKB msL¨v Øviv ¸Y Ki‡j †h wbY©vqK cvIqv hv‡e Zv g~j 
g¨vwUª‡·i wbY©vqK‡K H msL¨v Øviv ¸Y Ki‡j †h ¸Ydj n‡e Dnvi mgvb| †hgb- 

 









ka
11

 a
12

 a
13

ka
21

 a
22

 a
23

 ka
31

 a
32

 a
33

   =K 









a
11

 a
12

 a
13

a
21

 a
22

 a
23

 a
31

 a
32

 a
33

  

 
(vi) g¨vwUª‡·i †h †Kvb mvwi wKsev Kjvg hw` ỳB ev Z‡ZvwaK Dcv`v‡bi mgwó (ev AšÍi) nq, Z‡e 
wbY©vqK ỳB ev Z‡ZvwaK wbY©vq‡Ki mgwó (ev AšÍi n‡e)| †hgb- 

 









a
11

+ b
11

   a
12 

a
13

a
21 

+ b
21 

 a
22 

a
23

 a
31

+ b
31

  a
32 

a
33

    

 

= 









a
11

 a
12

 a
13

a
21

 a
22

 a
23

 a
31

 a
32

 a
33

  +  









b
11

 a
12

 a
13

b
21

 a
22

 a
23

 b
31

 a
32

 a
33

  

 

g¨vwUª· I wbY©vq‡Ki g‡a¨ cv_©K¨ (Difference between Matrix and Determinant) t 
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mvavib „̀wó‡Z g¨vwU· Ges wbY©vqK GKB iKg †`L‡Z n‡jI G‡`i g‡a¨ wb‡æv³ cv_©K¨ Uvbv hvq|  

cÖ_gZt g¨vwUª‡·i µg †h †Kvb ai‡bi n‡Z cv‡i A_©vr g¨vwUª· eM©vK…wZi ev A-eM©vK…wZi (Non-Square) 

n‡Z cv‡i| wKšÍz wbY©vqK memgqB eM©vK…wZi nq| A_©vr Gi mvwi I Kjvg ci¯úi mgvb n‡e| GRb¨ 
†KejgvÎ eM©vK…wZi g¨vwUª‡·i wbY©vqK cvIqv hvq| GK K_vq me wbY©vq‡Ki cÖwZlw½K (Corresponding) 

g¨vwUª· Av‡Q, Z‡e †h †Kvb g¨vwUª‡·i cÖwZlw½K wbY©vqK †bB| GB A‡_© wbY©vq‡Ki †P‡q g¨vwUª‡·i aviYv 
e„nËi ejv hvq|  
wØZxqZt g¨vwUª‡·i gvb Awba©vwiZ _v‡K| A_©vr Gi †Kvb msL¨vMZ gvb †ei Kiv hvq bv| Ab¨w`‡K †h 
†Kvb wbY©vq‡Ki gvb †ei Kiv m¤¢e| †hgb- 

A= 



2  3

5  7
  GB g¨vwUª‡·i gvb †ei Kiv hv‡e bv Z‡e 

|A&= 



2  3

5  7
 = -1 

 
Z…ZxqZ : ‡Kvb w ’̄i ivwk A_ev †¯‹jvi (Scalar) w`‡q wbYv©qK‡K ¸Y Ki‡j Gi gv‡bi mv‡_ H w ’̄i ¸Y 
Ki‡jB P‡j| wKšÍz †¯‹jvi Øviv †Kvb g¨vwUª·‡K ¸Y Ki‡j me Dcv`v‡bi mv‡_ ¸Y Kiv †evSvq|  

A= 



2  4k

5  7k
  = k 



2  4

5  7
  †jLv hvq|  

wKšÍz k 



2  4

5  7
  = 



2k  4k

5k  7k
  wjL‡Z n‡e|  

 
PZz©_Z t g¨vwUª‡·i mvnv‡h¨ †Kvb mn-mgxKiY c×wZ cÖKvk Kiv m¤¢e|  
 2x + 5y = 10 

 x + y = 3 

GB mn-mgxKiY c×wZ‡K wb‡æi g¨vwUª· Gi mvnv‡h¨ wb‡ ©̀k Kiv m¤¢e|  

   



2  5

1  1
 



x

y
  = 



10

3
  

wKšÍz wbY©vq‡Ki mvnv‡h¨ †Kvb mn-mgxKiY c×wZ cÖKvk Kiv hvq bv|  

me‡k‡l ejv hvq wbY©vqK cÖKv‡ki Rb¨ Avgiv | | cÖZxK e¨envi Kwi| wKšÍz g¨vwUª· wb‡ ©̀‡ki Rb¨ [ ] 
A_ev ( ) cÖZxK e¨envi Kiv nq|  
 
 
mvivsk t cÖwZwU eM©vK…wZ g¨vwUª‡·i GKwU K‡i gvb _v‡K| H gvb‡K g¨vwUª‡·i wbY©vqK e‡j| 
g¨vwUª‡·i gZ wbY©vqKI wewfbœ iK‡gi n‡q _v‡K| wbY©vq‡Ki wKQy we‡kl ˆewkó¨ Av‡Q, †h¸‡jvi 
gva¨‡g wbY©vqK I g¨vwUª‡·i g‡a¨ cv_©K¨ wba©viY Kiv hvq| 
 
 
 
c‡VvËi g~j¨vqb - 5.4 
mZ¨/wg_¨v wbY©q Kiæb t 

1| cÖwZwU eM©vK…wZ g¨vwUª‡·i wbY©vq‡Ki GKwU K‡i gvb _v‡K| 
2| g¨vwUª‡·¨i `ywU mvwi wKsev Kjvg GKB n‡j H g¨vwUª‡·i wbY©vqK GK (1) n‡e| 
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3| wbY©vqK cÖKv‡ki Rb¨ Avgiv [ ] cÖZxK e¨envi Kwi| 

4| wbY©vqK |A&= 



4  2

3  5
   = 14 n‡e|  

 
 

 

P~ovšÍ g~j¨vqb - BDwbU 5 

mswÿß I iPbvg~jK cÖkœ t 

1| g¨vwUª‡·i kZ©mg~n wK ? 
2| D`vniYmn g¨vwUª‡·i msÁv I kZ©mg~n Av‡jvPbv Kiæb| 
3| eM©vK…wZ, k~b¨, †¯‹jvi Ges iƒcvšÍwiZ g¨vwUª· D`vniYmn Av‡jvPbv Kiæb| 
4| g¨vwUª‡·i wewbgq, ms‡hvM I e›Ub m~Î¸‡jv Av‡jvPbv Kiæb| 
5| wbY©vq†Ki msÁvmn ˆewkó¨mg~n Av‡jvPbv Kiæb| 
6| g¨vwUª· I wbY©vq‡Ki g‡a¨ cv_©K¨ wK ? 
7| wb‡æv³ g¨vwUª·¸‡jvi †hvMdj I we‡qvMdj wbY©q Kiæb| 

 (i)  |A&= 



2  1

3  5
  Ges B = 



1  1

2  3
  n‡e|  

 (ii)  A = 






2  -3   4

-1   2  1

0   3   -2
  Ges B = 







-4   2  1

0   -1   3

3   2   4
   

8| wb‡æv³ g¨vwUª·¸‡jvi ¸Ydj wbY©q Kiæb| 

 (i)  A = [1   2   3] Ges B = 






4     8

6     2

7     3
   

 (ii)  A =  



2   0   3

1     2   2
   Ges B =  







4     2

-1     1

0     -1
  

 

9| wb‡æv³ wbY©vqK¸‡jvi gvb wbY©q Kiæb| 

 (i)  |A| = 






1    2    3

4    1   2

3    2   1
  

 (ii)  |A| = 






6    2    6

2    8    4

0    5   2
  

 

 

 

DËigvjv BDwbU-5 
 cvV-1 t (1) mZ¨ (2) wg_¨v 
 cvV-2 t (1) M (2) K 
 cvV-3 t (1) mZ¨ (2) mZ¨ 
 cvV-4 t (1) mZ¨ (2) wg_¨v  (3) wg_¨v (4) mZ¨  
 


