
Charter &: Matices and Deternùnans. 

Matrix 
A rectangular aray ot nombers uranging 

into toos nd columns and encoged by too 
lage bracko is alled d mdtrix 

Matrices are denoted by capita) leters whore 
the elements o7 matrices are olenoted by 
Sml leters. 

for Example' 

A =4 

Ordor ok Matrix. 
The number 
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3 

YDLS ad the number ok 
slomns prescnted in a gisen matrix alled 

ordor ot matrir or dimension ot matrix. 

) Row atrix A motrx hauing onls one. re 
Calld a Dw matrix - for exomple!A =L 2 3 

for examp le. 

2) Column Matix A matnx having cndy one column 
is called a olumn matrix. 

A 



3) Sauae Matix A matix in which the 

AUmbr Ck Dus is equal to thenumbor 

o columno ic atd sqae matrix 

for oxample 
A 

dingenal 

3 

matix. 

4) DiagonaJ Matrix A matiy in hi ch 
alll the olements exCOpt the pinipal 

A = 

2 

Tayo 

Date : 

For xample 

6) Scalar Matriy t diagenal matix, in 
uhich al he prindpal diagonal elemets 
are equal, is callod scalar matix. 

or Oxample 

2 

2 

diagonal 

6) Tdenhts Motrix ! A salr matnix in A 
which a the pnndpal diagonol elemonts ara qual toJ is alled idonhty 



Noll Matrix: A matix io Owch al ho 
olemnt are zen is olled a null malrix. 

for oxample 

8) Thanglar Matix 
) Upper Triangular Matrix! A Square matrix 

is an Uppor tricnqular matix ik al the 

foc Quample 
A = 

for examble 

) Lowar Thìargular uatrix' A square matrin 
is sad to be a loocr triangular mtìx it 
C the element above the pinci pal dagora 

A= 
9 
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Example: A-1 5 

9) Qymmetriwc Matrix: A A square. matixX A= aii 

4 

elomant below the pindpal dagorad are 



Jo) Skow-QimMeic Matrix A sabaro 

Dnatox Á = Caii)s said to be an 

Skep symmetric maix ik �ij = -ai 

tor all and j 

Example 
2 

4 

-2 

J) Sob-Matri! A new mnatix obt ùncd 

elininatq any nombor 

for cyomple 

4 

ot columni or kota drum a gnen matix is 

alled a &ub- matrix o hat given matriy. 

for example 
2 

2 

6 

guên 

2 

Hore, bis the sub matX ot matrix A , 

12) Equd Matricao : Mo matices having 
Samg, order and corresponding elemons 

cqual are called equal matrix 

2 2 4 



Exorclce &A) 

D what do you mean y a matrix? ohat aro 

Hhe citoria tor he validity o additon gnd 
Subiracon Oh tO maticos? 

>A recBangular Aqs of nomkors arrorgng 
into mos 

for he. addiion dnd sobra hon of two matiz, 

Hhey mUst haue Cme orer. 

ohat is the onditon tor contormasility ot 
mulipliahion ot twO matrices? 

> Tuo maoca A and B Cre onkormable tor 
muliplcaton i the number colum Ö7 A 

i) Defin tranapose of a matrix . 
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> A now) matix cbtained hy interchanglng he 
oAS Indo columni and colunn1 into m ìt call 

Ahe tranipose ok matix It ic de notod kyA 
Or A' 

for examplk 

A 

AT= 

4 

2 

2 3 

gnd olumn and onclo sod by wO 

tange btatkek is calod a matix. 

matix and tho numkor o7 DwS Ok matrix 



-

2. hite donn matix ok eaoh o the 

ollowing cizes 

Lot A be tne 2X4matiy . 

for examplo 
A 

b) 3x2 

CA 

For example 

Qu 

2 

Let nhe Hhe, 3X2 matrix 

for exaple : 

Cles 

2 

3 

Lot A bo the Lx6 matnx. 
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d) 2X 

3. 

Let A be the YJ matriìx 

for example 

A -4 

Cinen, 

ren, 

a22 = -? 

a23 -6 

-8 

-2 

-3 

- 9 

. 

-3 

-9 

-gnd 
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4Contvct amatix ok_ order 3x3 

whase elempnt are gien below 

a) aij 
SolUhon. 

let the equirod matrix be A = 

Guven condition, 

Jow, 
he 

= 2 

3 9 

A= 

matrix aecomes 

L3 
4 

dg2 



b) ai = 3i 424 
Soluion 

Lot the requid matnix be A 

Given condion, 

Q2 = 3xl t 2X2 

di3 = 3 x + 2x3 

a22= 

3x2 t 2x| 

Now 

3x2 t 2X2 

A 

3x2 t 2x3 J2 

3x3 + 2X| =11 

3x3 + 2x2 

d83 3x3 +2x3 3 IS 

I3 

The matik be(ome 

13 

|2 
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Solufion 

Let the requad matnix be A 

Güven ondition, 

Ceg = 2x2 - = 

Z2x3 - 2 

=3 

The matrix bo0omes, 

A = 3 

4 

-

A =ae 

3 

Date : 

Cle2 



5. 

jnd A +B-2I, where the aunbdls hae 
Hheir usUaJ meanings 

Given 

A0 

Dow, 

A+-21 

GX0+1x1 

0+0 

2 

2-2 -o 

2-2 

2 

0 2 2 

+ 

-

lx0 +oXC) 
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fA2 Iind the value o A-21 
43 

whure I is the 2x2 idenhty matrX 

Giwen, 

Nou 

A-21 

2 

4 

4 

4 

20 

2 

4 x42 + 3x4 4x| +3v3 

8-2 

4 3 
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Ç-0 
13-2 

2 

2 

2 

0 

) 2 



A-21 

2.a)Ih A= 

Gjvon, 

A 

A =3 
2 

A XA 

3 

2 

9+3+ 2 

9tX34 3X2 

146+D 

20 

243+b 

2 

3 

92tO 

4+1+3 

3 

2 

hnd A- 4A 431. 

2 
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3x0 +JXi 1x 3 



| 

-4A +31 = 

4-4 4-82 -0 

-4 

2 
-& 

2 

3+3 
-Uto 

2 

4 

340 

|02 

A- 4A t3I 

-2 

4t0 

2t0 

2 

-2B3 

4 

|2 4 y 

3 

Loo 3 

2 



Ginon 

2 

-2 

-2 

-
D 

find A-41 

4 

-2 

-2X0 4O x(-2) C2) x2) + 0x0 

44 

4 
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Shoo hat, 

2 49 

Soluton 

50 

4 

Lekt Hand Side 

2 

|2+ 42B & 

36 

91 

4 1|2 4 16 

42 

2 3 

4 

Bx24x6+9X9 Sx44At9X2. 6x1419t9r3 
2X2 +4xGt3x9 2N444X4+3X2 2x+4X91 3r3 

96 

2 
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24449+ 18 6+63+ 27 

ag4+ 
31 

2 43 

9 23!2 



6 

26+ 4X2B 1XI 
6x6t x2 9x1 

364 14 4 9 

21 

Kyht Hond Side 

2 3 

54 t4 t3 

59 

2 4 
2 

32 

2 4 

14 + 16+ 2 

42 t2R+ 18 
634R 6 

J 2 4||9 2 

99 

4 

2x4 t44 |X 2 n94434 4 

6x7 1x4 t 9x 2 6x9+3+ 9x4 
gx t 2x4 t3x 2 9x9 + 23+34 

2 

3 

3 

4 4 
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5421 + 36 

81tb+ (2 

67 9 

2 4 3 +6 G79 

99 2 3|1 2 4 



Soluion 

ind AB and BA Hen Ce tomment he rooul+ 

Givon 

A 

No, 

Also, 

-2 

By A 

-2 

-2 

9- 2 

-242 

(2)x t 2x4 

2-2, 

-242 

JX2 4 JX(-2) 
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A 

2 -2 

2-2 

A 

thot AB= BA. 

( 

Hence Dn the above eoult oe an ceo 

AB 

Gien 

Veriky that CAB)' BA 

A A 

Now, 

-2 42 

-2t2 

-3 

2 

and B -4 

4 
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SxI2x7 4(+)x(1) 

o4 49-1 



(aw 

Lo 

63 

8 

63 

60 

67 

Tt. 



From the esolt, we can see that CAB)'= g AT. 

and K=2) Shov that, 

i) AB BA. 
Soluion 

AB 

2+2& t4x4 

34 
29 

36 2 

2 

36 

2 3 

2x342X2t4 XO 
Lx3t2X2+ 3xO 

34 
2? 

346 34 
29 + 28 

4 

4 

! 3 

3 

3 
2 5 

2xo+2XtX6 
Jxot 2XS t3x 



Also, 

BA= 

A 

5 

18 

CA 

8 J4 

&X2+ 224 SLO 8x2 + 2X2 tSx 8x44 2X3 +SX7 

4n24 0xLt 6xo X2+ Ox2t6 XJ 

C) CA) 
Soluion 

ABBA 

o 

o 

9 

4 

torm the aboyQ neau lt we an cee Hrat 

2 

(A)" = A 

73 

2 2 

I 

ly2 +3y2 oXI 

24 

3 

2 2 4 

2 

2 

poved 

3 

4 

x4+3x3 +Oy 

3 



o 
2 

2 

3 

Date : 

4 

I3 

4 

7t6 

4 

4 

3t 

4 

3 

2f2 

3 

23 

9 

0t4 
L48 

A'+ B' 

Non, 

et Hand Side 

AtB 

CAt B)=1 

A= 

we have 

(AtB} 

Soluton 



A\so, 

iv) CHe)' B TAY 

. CAt)' = A +B 

We hawe 

Then, 

43 

Aß = 

243 
4t0 

4 
3 

242 

4 

3 

poved 

3 
2 

Date : 

4 

1+6 

8 

3 2 o 3 

2 

3+2)2 + 3 yO 
Or3tJX2+Hx0 

2 

QXA2Xt4x4 2x3t 2X2 4XO Q0+4NG 
ix!+X8 + 3X 4 



94 
29 

Aso, 

36 

CAB)T 

-CAD) 

2 

34 
29 

34 

36 

g4 
29 

36 

34 

34 

34 

47 

G| 

34 29 

2 

29 

28 

4 

36 

34 

2 

28 

312+22 t0X4 8x1 2X24 0x3 

OX2 t 5 x2 + 6x4 

4t 

49 

44 

34 

OxL 4S246X3 

28 

2 
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3 

3x0+2X1 t 0x 

OxO+ SX1 + 6x 



) (KA) = KA' where K is scalar. 

Ginen 

A = 

K= 2 

Then, 

T 

2 

2 

4 

Jou, 
CKA) =(2 

2 

2 

4 

2 

2 

3 

2 

4 

4 

2 

4 
3 

|4 

2 

3 

14 

T 



Aso) 

kA! 

.kA 

) 

Solohon 
Ginen, 

2 

Then 

4 
4 

(AG) 

4 

CKA) = kA' ppved 

2 

2 

2 

Pove. that CAB) - BA 

32 

2 

4 

wohere A - and 

2 

3 

2 

T 

2 

4 

2 



3x3+ 2X4 + 4X1 

CAL) 

Aso, 

A 

Then, 

4 

3 

14 

L t2X2t3x! 

9xt 2x 2 + 44X 

21 

2 

1 

2 

3 

Date : 



CAB) 2A 

b) Given that A =47 

Solution 

prove thct CAB) = B'A. 

Sçven, 

Ixlt2x2+ 1X3 

A =4 

Then, 

CAB) 

CAG)' 

proved 

64 

93 

93 

and o 

B 

2 

B= 

4Xrt 3 

3 

32 



13 

Also 

B'A 

- CAG) = 8' A 

A= 

Soluion 

Let tc) = -Sat6. Hnd A) it 

Given, 

A = 2 

then 

44 

-J 

Date 

=1-Sat6 

2X448x+ 

Slt317 



A) = A- SA 61 

Q2 4 0y2t lx 

9-0 

2X2 t l2 t3xl 2x0+ lx + 3x) 2x]+ LX3 +3xo-SA t6 

lx2t ex2 t ox) O + C) tox) [ +() X3toxo 

-2S 

-2 

-]-2 

210 Ox t1x(-) 211+o13+1X0 

-2-S 

-
-3 

-2 

2 

-3 
-l0 

2 

-2-0 
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t61 

t61 



-

-6 
4+0 

-| 

4 

- +0 

AO 90 

T5 

hee ypo) of newspapors he Hinalayan 
Times, The Kartipr and The Rajadhani 
Dainik are avalable, ln -hroe shope A, B,0 
The matices x and y given below gho the 

håmber of nespajpers available at he 
beginning of the day in the Shaps and the 
s ale o nauicpapers during a day roecthively 

Using matrix algebro. 

-3+ 

-lo+0 

22 60 

-2 +6 

90 

to 

H ka 

&5 60 

a) find the number ot each tupes oE 
nesizapar lett at 'the erd o the 
cay in oaLn shap. 

t6 

80 

’ Numbor ot nens paper lekt Nomber o7 
nospaer available at beginnìng- Number 
otSales 

73 

80 

73 63 13 

Ra 



&0-6 

3 

297. 

ot 

9 62s 

b) tind the tutal Cost of each ype o nespaher avaul alble in each shop ik the cat o a 

1otel Cat = Cot por each Jumbers ok nazr 

t6 
82 

o-63 

Lo 

8 

80 

9. 

63 

avoilalale 

80.-3 

Hnd tno totel rovonue received by each shop 
tom thetho sell o neuspapes if the pnce af 

Total ROon ve in cach shop 

82 

60 
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5. 

82 x4) t 80x4 SBX4 

3041 340 t2u0 

328 
320t 232 

300 - 22+ 292 

Bhanu- Memorial Trust tuno hos Ra SUO 

hat must Joe inyeated in two dittoront 
tupes of bonolo The lirst bond pas 57. 
intereot per uear and the second bond 

paye 2. interest per ye ar. Using imakix 
muliplcation, dtermino how to ci de 
Ra. SDBD among two typea Ok bonoa if 
thetrust tund ust obtain an annual 
total intoneot ot R Lo60 
Soluhon 

Let Ra be invosted in aond tirst 
Then, Ka. CiS0o0- ) wil! be in eofeol in 

Then 

anothor bord. 

Representig in 
A = 

mati orm 
1 SDUD -



when the interest obtaned is a. Lo0 

Or,O.02x = 

Then 

to.0s 

AYO.0S+ CLDOD-) x0.041 =liso 
O.0x = l66 

Amount invested in irst laord = n = R 2 

Amount invested in second bond 


