
lkjf.kd ¼Determinants½
ndksfV ds izR;sd oxZ vkO;wg A=ሾaijሿ dks ,d la[;k }kjk lacaf/kr djk ldrs gS ftls

oxZ vkO;wg dk lkjf.kd dgrs gSAbls |ܣ| ;k det(A) ;k  ds }kjk Hkh fu:fir fd;k tkrk gSA 

;fn A=ቂܽ ܾܿ ݀ቃ 
Rkks A  ds lkjf.kd dks |ܣ| =ቚܽ ܾܿ ݀ቚ= det (A) ds }kjk fy[kk tkrk gSA

fVIi.kh& 
1- vkO;wg A  ds fy, ] |ܣ| dks A dk lkjf.kd i<+rs gSA 
2- dsoy oxZ vkO;wg ds lkjf.kd gksrs gSA 

,d dksfV ds vkO;wg dk lkjf.kd¼ Determinant of a matrix of order one ½& 

,d dksfV dk vkO;wg A=ሾaሿ 
Rkks |ܣ|=a 
f}rh; dksfV ds vkO;wg dk lkjf.kd¼ Determinant of a matrix of order two ½& 

ekuk 2×2 dksfV dk vkO;wg A=ቂܽଵଵ ܽଵଶܽଶଵ ܽଶଶቃ
det (A)= |ܣ|= =ቚܽଵଵ ܽଵଶܽଶଵ ܽଶଶቚ

           =a11.a22 - a21.a12

mnkgj.k&ቚ   2    4−5 −1ቚ dk eku Kkr dhft,A 

gy&  ቚ   2    4−5 −1ቚ   = 2(-1) -4(-5) 
            = -2+20 
             =18 

3×3dksfV ds vkO;wg dk lkjf.kd¼ Determinant of a matrix of order 3×3½&
r`rh; dksfV ds vkO;wg ds lkjf.kd dks f}rh; dksfV ds lkjf.kdkas esa O;Dr djds Kkr 

fd;k tkrk gSA;g ,d lkjf.kd dk ,d iafDr¼;k ,d LraHk½ds vuqfn”k izlj.k dgykrk gSAr`rh; 
dksfV ds lkjf.kd dks N%izdkj ls izlkfjr fd;k tkrk gSA rhu iafDr;ksa¼R1,R2,R3½ esa ls izR;sd ds 
laxr vkSj rhu LraHk ¼C1,C2,C3½ esa ls izR;sd ds laxrA 
A=ሾaijሿ3×3 

อܽଵଵ=+|ܣ| ܽଵଶ ܽଵଷܽଶଵ ܽଶଶ ܽଶଷܽଷଵ ܽଷଶ ܽଷଷอ 
det(A)= |1+1(1-)=|ܣa11 ቚܽଶଶ ܽଶଷܽଷଶ ܽଷଷቚ+(-1)1+2a12ቚܽଶଵ ܽଶଷܽଷଵ ܽଷଷቚ+(-1)1+3a13ቚܽଶଵ ܽଶଶܽଷଵ ܽଷଶቚeV
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a11(a22.a33 –a32.a23)-a12(a21.a33-a31.a23)+a13(a21.a32-a22.a31) =|ܣ|

fVIi.kh& 
1-x.kuk dks ljy djus ds fy, ge lkjf.kd dk ml iafDr ;k LarHk ds vuqfn”k izlj.k djsxsa ftlesa 
“kwU;ksa dh la[;k vf/kdre gksrh gSA 
2-lkjf.kdksa dk izlj.k djrs le; (-1)i+j ls xq.kk djus ds LFkku ij ] (i+j) ds le ;k fo’ke gksus ds 
vuqlkj +1 ;k  -1ls xq.kk dj ldrs gSA 
iz�u& ∆= อ 2 4 8−2 6 08 2 0อ  dk eku Kkr dhft,A 

lkjf.kdksa ds xq.k/keZ&  lkjf.kdksa ds xq.k/keZ dk iz;ksx djds budk izlj.k ¼foLrkj½cgqr lqxerk 
ls fd;k tk ldrk gSA;s xq.k/keZ fdlh Hkh dksfV ds lkjf.kd ds fy, lR; gSA 

1&fdlh lkjf.kd dk eku bldh iafDr;ksa vkSj LraHkksa ds ijLij ifjofrZr djus ij vifjofrZr jgrk 
gS 
        ;fn Ri=ioha iafDr vkSj Ci=iokW LraHk gS ]rks iafDRk;ksa vkSj LarHkksa ds ijLij ifjorZu dks 
Ci ↔ Ri ladsru ls fy[kk tkrk gSA 

2-;fn ,d lkjf.kd dh dksbZ nks iafDr;ksa ¼;k LraHkksa½s dks ijLij ifjofrZr dj fn;k tkrk gS ]rc 
lkjf.kd dk fpUg ifjofrZr gks tkrk gSS 
3-;fn ,d lkjf.kd dh dksbZ nks ifDr;ka ¼vFkok LraHk½leku gS ¼lHkh laxr vo;o leku gS ½rks 
lkjf.kd dk eku “kwU; gksrk gSA 
4-;fn ,d lkjf.kd ds fdlh ,d iafDRk ¼vFkok LraHk½ds izR;sd vo;o dks ,d vpj k,ls xq.kk djrs 
gS rks mldk eku Hkh k ls xqf.kr gks tkrk gSA 
5-;fn ,d lkjf.kd dh ,d iafDr ;k LraHk ds dqN ;k lHkh vo;o nks ¼;k vf/kd½inkssa ds ;ksxQy 
ds :Ik esa O;Dr gks rks lkjf.kd dks nks ¼;k vf/kd½ lkjf.kdksa ds ;ksxQy ds :Ik esa O;Dr fd;k tk 
ldrk gSA 

mnkgj.k& อܽଵ + ଵߣ ܽଶ + ଶߣ ܽଷ + ଷܾଵߣ ܾଶ ܾଷܿଵ ܿଶ ܿଷ อ = อܽଵ ܽଶ ܽଷܾଵ ܾଶ ܾଷܿଵ ܿଶ ܿଷ อ + อߣଵ ଶߣ ଷܾଵߣ ܾଶ ܾଷܿଵ ܿଶ ܿଷอ eV
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6-;fn ,d lkjf.kd ds fdlh iafDr ;k LraHk ds izR;sd vo;o esa ]nwljh iafDRk ;k LraHk ds laxr 
vo;oksa ds leku xq.ktksa dks tksM+ fn;k tkrk gS rks lkjf.kd dk eku ogh jgrk gSA
vFkkZr~  Ri Ri+k Rj    ;k         Ci Ci+k Cj

∆= ቮܽ1 ܽ2 ܽ3ܾ1 ܾ2 ܾ3ܿ1 ܿ2 ܿ3ቮ                
Rkks  R1 R1+k R3  ls    อܽଵ + ݇ܿଵ ܽଶ + ݇ܿଶ ܽଷ + ݇ܿଷܾଵ ܾଶ ܾଷܿଵ ܿଶ ܿଷ อ
f=Hkqt dk {ks=Qy& 

,d f=Hkqt ftlds “kh’kZ fcanq ¼X1,Y1½ ]¼X2,Y2½ ¼X3,Y3½ rFkk gksa rks f=Hkqt dk 
{ks=Qy& 

∆= 1/2 ተ1ݔ 1ݕ 2ݔ1 2ݕ 3ݔ1 3ݕ 1ተ 
uksV& 
1&D;ksa fd f=Hkqt dk {ks=Qy ,d /kukRed jkf”k gksrh gSA blfy, lkjf.kd dk fujis{k eku fy;k 
tkrk gSA 
2&rhu lajs[k fcanqvksa ls cus f=Hkqt dk {ks=Qy “kwU; gksxkA 

milkjf.kd vkSj lg[kaM& 

milkjf.kd&lkjf.kd ds vo;d aij dk milkjf.kd ,d lkjf.kd gS tks ioh iafDr vkSj jokW LrEHk
ftleas vo;o aij fLFkr gS ]dks gVkus ls izkIr gksrk gSA vo;o aij ds milkjf.kd dks Mij ds }kjk
O;Dr djrs gSA  
lg[kaM&,d vo;o aij dk lg[kaM ]ftls Aij }kjk O;Dr djrs gS ]
tgkW   Aij=(-1)i+j Mij
iz�u& ቚ1 −24 3 ቚ ds lHkh vo;oksa ds milkjf.kd o lg[kaM Kkr dhft,A 

a11=1                M11= a11 dk mi lkjf.kd=3     A11=(-1)1+1
. M11=(-1)2.3=3

blh izdkj         M12= 4 A12=(-1)1+2
. M12=(-1)3.4=-4

M21=-2  A21=(-1)2+1
. (-2)=(-1)(-2)=2
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M22= 1  A22=(-1)
2+2

. (1)=  ( 1)(1)=1 

vkO;wg ds lg[kaMt vkSj O;qRØe& 
,d oxZ vkO;wgA =ൣܽ௜௝൧dk lg[kaMt ]vkO;wg ൣܣ௜௝൧ds ifjorZ ds :Ik esa ifjHkkf’kr gSA tgkW ] Aij

vo;o aij dk lg[kaM gS ftls adj Ads }kjk O;Dr djrs gSA
;fn 

A=൥ܽଵଵ ܽଵଶ ܽଵଷܽଶଵ ܽଶଶ ܽଶଷܽଷଵ ܽଷଶ ܽଷଷ൩ 
adj A=൥ܣଵଵ ଵଶܣ ଶଵܣଵଷܣ ଶଶܣ ଷଵܣଶଷܣ ଷଶܣ  ଷଷ൩  dk ifjorZܣ

adj A=൥ܣଵଵ ଶଵܣ ଵଶܣଷଵܣ ଶଶܣ ଵଷܣଷଶܣ ଶଷܣ  ଷଷ൩ܣ
1-;fn A dksbZ n dksfV dk vkO;wg gS rks A(adjA)=(adjA)A=|ܫ|ܣ
tgkW ܫ,n dksfV dk rRled vkO;wg gSA

2-,d oxZ vkO;wg A vO;qRØe.kh; (singular) dgykrk gS ;fn |ܣ| = 0 gSA
A=ቂ1 24 8ቃ dk lkjf.kd “kwU; gSA        A vO;qRØe.kh; gSA

3-,d oxZ vkO;wg A O;qRØe.kh; ( non-singular) dgykrk gS ;fn|ܣ| ≠ 0
mnkgj.k& 

A=ቂ1 23 4ቃ  |ܣ|=  ቚ1 23 4ቚ=4-6=-2≠ 0 
A O;qRØe.kh; gSA
4-,d oxZ vkO;wg A ds O;qRØe dk vfLrRo gS];fn vkSj dsoy ;fn  A O;qRØ.kh; vkO;wg gSA

      A-1= adjA |ܣ| 
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iz�u&;fn  

A=൥1 3 31 4 31 3 4൩,    rks  A-1 Kkr dhft,A

vkO;g ds O;qRØe }kjk jSf[kd lehdj.kksa ds fudk; dk gy& 
      jSf[kd lehdj.kksa ds fudk; dks vkO;wg lehdj.k ds :Ik esa O;Dr djrs gS vkSj vkO;wg ds 
O;qRØe dk iz;ksx djds mls gy fd;k tkrk gSA 
     lehdj.k fudk; 

a1x+b1y+c1z=d1
a2x+b2y+c2z=d2
a3x+b3y+c3z=d3

;fn 

A=൥ܽଵ ܾଵ ܿଵܽଶ ܾଶ ܿଶܽଷ ܾଷ ܿଷ൩        X=ቈݖݕݔ቉      B=൥݀ଵ݀ଶ݀ଷ൩ 
lehdj.k fudk; A X= B ds :Ik esa fuEu izdkj ls O;Dr fd;k tk ldrk gSA

൥ܽଵ ܾଵ ܿଵܽଶ ܾଶ ܿଶܽଷ ܾଷ ܿଷ൩  ቈݖݕݔ቉=൥݀ଵ݀ଶ݀ଷ൩ 
1-;fn ,d O;qRØe.kh; vkO;wg gS]rc blds O;qRØe dk vfLrRo gS  

A X= B ls

A-1(A X)=A-1 B (A-1 ls iwoZ xq.ku ds }kjk)
(A-1A) X=A-1 B (lkgp;Z xq.ku ds }kjk)  ܫX=   A-1 B
X=   A-1 B
;g vkO;wg lehdj.k fn, x, lehdj.k fudk; dk vf}rh; gy iznku djrk gSA  
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2-;fn A,d vO;qRØe.kh; vkO;wg gS rc  |0 =|ܣ 
Rkks (adjA)B  Kkr djsaxsaA
;fn 
(adjA)B ≠ 0 ](0 “kwU; vkO;wg)
Rkc dksbZ gy ugh gksrk gS vkSj lehdj.k fudk; vlaxr dgykrh gSA 
;fn  (adjA)B = 0 ]rc fudk; laxr ;k vlaxr gksxh D;ksa fd fudk; ds vuar gy gksaxsa ;k
dksbZ Hkh gy ugh gksxkA 
mnkgj.k&lehdj.k fudk;  

5x+2y =4
7x+3y =5  

dks vkO;wg fof/k ls gy dhft,A 

A X= B ds :Ik esa fy[kus ij

A=ቂ5 27 3ቃ             ܺ = ቂݕݔቃ ܤ                = ቂ45ቃ |ܣ|=  ቚ5 27 3ቚ=5.3-7.2=15-14=1≠ 0 
vkO;wg A O;qRØe.kh; gS rFkk A-1  dk vfLrRo  gSA
A11=3      A12=-7         A21=-2           A22=5

adj A=൤ܣଵଵ ଶଵܣଵଶܣ ଶଶ൨dk ifjorZܣ

adj A=ቂ 3 −7−2 5 ቃdk ifjorZ 

adj A=ቂ 3 −2−7 5 ቃ 
      A-1=adjA                  |ܣ| 

=1/1ቂ 3 −2−7 5 ቃ=ቂ 3 −2−7 5 ቃ 
A X= B 
X=   A-1 B

eV
idy

art
hi



ቂݕݔቃ  =    ቂ 3 −2−7 5 ቃ ቂ45ቃ 
ቂݕݔቃ = ቂ3.4 + ሺ−2ሻ. 5−7.4 + 5.5 ቃ 

=  ቂ 12 − 10−28 + 25ቃ
ቂݕݔቃ =  ቂ 2−3ቃ 

vr% 
x=   2
y=   -3 

Ikz�ukoyh 

1-lkjf.kd ቚ 2 4−5 −1ቚ dk eku Kkr dhft,A 

2-lkjf.kdksa ds xq.k/keZ dk iz;ksx dj fl) dhft,& อ1 a ܽଶ1 ܾ ܾଶ1 ܿ ܿଶอ=(a-b)(b-c)(c-a)

3-;fn f=Hkqt ds “kh’kZ fcanq (1,0),(6,0),(4,3)gks rks f=Hkqt dk {ks=Qy Kkr dhft,A

4-lkjf.kd  ቚ2 −40 3 ቚ ds vo;oksa ds milkjf.kd ,oa lg[kaM fyf[k,A

5-vkO;wg ቂ1 23 4ቃdk lg[kaMt Kkr dhft,A 

6-lehdj.k fudk; 

2x+3y+3z=5
x-2y+z=-4

3x-y-2z=3      dks vkO;wg fof/k ls gy dhft,A
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