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\/szxzyz .L: 5 3% 5 G Zy" no\0,
n n
(uﬁooo;ml)é&gn%/Kgf:&//uyuLdjwid;m;ﬁw&;}LJ}J;J“;’@/; 0
g 1 [ 23| 4|56 ]|7|81]9]10
Sy 50 | 50 | 55|60 | 65| 65| 65| 60 | 60 | 50
eI AGHAE | 11| 13 | 14| 16 | 16 | 15| 15 | 14| 13 | 13
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Calculation of Coefficient of Correlation

Deviation R Deviation Product of
Deviation S Devaition
Sales from Mean . from Mean deviation,
Square =l 7 Square
58 14 Xy
50 -8 64 11 -3 9 24
50 -8 64 13 -1 1 8
55 -3 9 14 0 0 0
60 +2 4 16 +2 4 4
65 +7 49 16 +2 4 14
65 +7 49 15 +1 1 7
65 +7 49 15 +1 1 7
60 +2 4 14 0 0 0
60 +2 4 13 -1 1 -2
50 -8 64 13 -1 1 8
5 ! 5
580 +27=0 | Yx°=360 | 140 Yy'=22 | Yxy=70
=——=58 —=14 -6y
0 ZX 12
. Xx 580
Mean of x = —=——=358
n 10
y 140
p= ——=—= 14
® n 10
2 Xy +70 70

" - = g —
JExZy T J360x22 7920

B +70
88.9943818
= +().7865
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_Z‘:%V;d/%/}éu%&jléuyﬁg_)/g&wLJL@’ZLJ&&)}J!'CJ@U('@.% :ZJ{;}

SN
39 1 65| 62 (90| 8 | 75| 25| 98 | 36 | 78
(U2 U£2,000)
(ruPNessp | 47 |53 |58 |86 | 62 | 68| 60 | 91 | 51 | 84
Calculation of Coefficient of Correlation
_ Deviation Deviation
=t Ud/ .,C,g’. Square of Sales Square of Product of
. from Mean from Mean
(LU °000) Deviation (in lakh) Deviation Deviatious
(65) (65)
39 -26 676 47 -19 361 +494
65 +0 0 53 -13 169 0
62 -3 9 58 -8 64 +24
90 +25 625 86 +20 400 500
82 +17 289 62 -4 16 -68
75 +10 100 68 +2 4 +20
25 -40 1600 60 -6 36 +240
98 +33 1089 91 +25 625 +825
36 -29 841 51 -15 225 +435
78 +13 169 84 +18 224 +234
Yx=170 >y =660
Yx=0 | Yx’=5398 Sy=0 | Yy =2224 | Sxy=2704
x=10 leO
, >x 650
Mean of Series (x) = —=——=1065
n 10
>y 660
0)=""="75 =56
n 10
- z.\'y B 2704 2704 B 2704 B 2704
JE Xy [(65)°(66) V5398x2224 123005152  3462.84516

=(0.78086
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A B 7
Aokl 4 8
AR LNl Pl okl 28 76
A AL Lynix e b 3 46
2f 1 S

x=7,%=4,9=8,x"=28 Y'x’= 76 Y xy = 46

b PEEA S UK

2 xy 46
JZr xXy'  J28x76
46 46

T 2128 46.1302504

=0.997
éu.v{u/gu{*//é Sits 4J"(
x=10 Xx=100 X y=150
Y(x=10)" =180 ¥(y-15)*=215
S(x=10)(y-15)=60
Y(x=10)°,180, X(y~15)" =215
2(x=10)y-15)=60

Sx 100

Mean of the first Series or ¥ =——=—=10
n 10

Second source or ¥V =——=——=13

Y(x=10)= Sum
b3 xy 60 60

T Evxzy 180x215  196,7213156

=+0.305
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r=+0.5 ny =120: o, = &le =90

_gjgéic:;l)u'd’f" vl x J§G

r=+0.5Xxy=120,0,6=8,Xx* =90 eV S
: =L
< , x990
Now o, =——=—
n n
r=———orr =(0.5) =0.25
no,xo,
025- (120" 14400 _ 14400 25
G nx90x64 5760n n
nox x 64
?
025 25
Xx—=25n=2.5+100
100 n
25
25n=250=n=—0—=10
25

:(Direct method) 3 F o). 1
&Clgu(/ﬂLdl/liﬂv,z;/'/ﬁwmuéuk?/;m.&f’!éuﬂfﬁj(f%ﬁi‘ﬁ‘@/
—e bW Iy i 5end Lo
o NXxy-(Zx)(Xy)
N2 - Ex N E Y -(Ey)

-“éé"/‘"gfufd/wméﬂw’;/nﬁKﬁ*}fiu’ﬁ&&;}@»mus@ﬂ :6&1’.:‘?

or

Ak | 2| 3| 4|5
st | 48 | 35|17 | 23| 47 |=170+5-34
1A 45 20 | 40 | 25 | 45 |=175+5=35
X \2 r 1'2 X)
48 | 2304 | 45 | 2025 | 2.160
35 | 1225 | 20 400 | 700
17 | 289 | 40 | 1600 | 680
23 | 529 | 25 625 | 575
47 | 2209 | a5 | 2025 | 2115
170 | 6556 | 175 | 6,675 | 6,230
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N=5YXxy=6230,Xx=170

Yxy=175 X x* =6556, X y* = 6230
o NZxy-(Zx)(Zy)

\/N}:x: ~(Zx) Ny -(Zy)
. 5% 6230 (170%175)

5% 6556~ (170)\[5x 6675 —(175)°

_ 5x6230—(170%175) _ 31,150-29,750
56556 - (170 \[5x6675—(175) /32,780~ 28,900,/33,375 30,625

1400
388042750
- 1400
62.289646 x 52.4404424
1400
3266.49659
=.42859 __
-é%/*/}gﬂjféﬂz{)&/’/é)’ﬁ’éfg)é :7J‘.'.V
12 9 8 10 11 13 7
14 8 6 9 11 12 3
X X y y Xy
12 144 14 196 168
9 81 8 64 72
8 64 6 36 48
10 100 9 81 90
11 121 11 121 121
13 169 12 144 156
7 49 3 9 21
70 728 63 651 676

20




NYXxy—(Zx)2y)
\!/N Y x? —(Z.\')“\/;\’Z'\': -Zy)
Tx676—-T70x63 4732-4410

\/7428 —(70)* 7% 651-(63)’ \/5096 —-4900/4557 - 3969

- 4732-4410
V5096 — 49004557 - 3969

322

1964588

- 322

T 14x24.2487113
322
©339.481958

= (.9485
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180,522 51t o A391 Lo b6 A ST bl o Dot 31 F1e Ul L U e Lo b
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(Zdx)(Xdy)
n

r=

> dxdy —

LS L M BAL L y sl x M ol PP Edy i S iy
-‘a,;/-)gu:’f/ y il x LT A sl dx’

WUy Jrbibeslioc s 6 PIE SIASEL y il x e globol iy Tdxdy
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- Sdx \( Xdy
2. dxdy — n( 2 J[ 2.4 J

n n
Pi= N i (2)

”\/Zd.\" B (X dx)” \/E_({\‘: _[ 2dy’ )
n n n

o 2 dvdy — (X dx)(Xdy)
\/(an[f — (X dx) \/nZdy: ~-Zdy)’
Kz Endp8 b Srt e § i Zusoet i

........ (3)

!

IRy

_J”/ub/'zgpb“}l}()ﬁug&u:u}Lyu’x ©)

S F bdymdx oy S st Sl b sixe okl 2 Gid)

LY dy Y A e el sl Ll 6 dy sk (i)

LY dxdy++% 6 2 S bst(dxssldy)-f e P i s LI al 31 A1 B Z U yusix ()
Kneslk )
CBE S PEFEAS L S L e

_é%y;.,;/l{uﬁ:&//uynéuig Jy/;lXL}U&'ZLJ?L; o

x| 15|16 | 17 | 18 | 19 | 20
y: | 80 | 75 | 60 | 40 | 30 | 20
Calculation of Coefficient of Correlation 2J7
Dev. ofx 5 Dev. ofy | Step Dev. 5
X dx y Dy Dxdy
from AM 17 dx from AM 1-5

15 -2 4 80 +40 +8 64 16
16 -1 1 75 +35 +7 49 -7
17 0 0 60 +20 +4 16 0
18 +1 1 40 0 0 0 0
19 +2 4 30 -10 -2 4 -4
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20 +3 9 20 -20 -4 16 12
n=6 YDx+3 | Ydx’19 | x=6 +65 13| Ydy*149| -39
u:‘?;/:'ié!//,:uﬁﬁu’/a&/fd/Scaler’/x.@nuffca/J/‘d/Jfb u/u’.'.',Jr‘/G/riStep Diviation
-ty
Y Ay i
¥ it (X dx)(Xdy)
B n
\/ZC/X: » »(Z.U'-\')-_\/Zuf‘,: _ (Z(I)’)-
n n
O 39-(#3)(+13) 455
3)? 2 17.5120.83
\/IQ—( ) \/149-(3)
6
—45.5 455 _ cowoa

T 4.18330013x10.99227  45.9839645

(Assumptions of Pearson's Coefficient of Correlation)« (&9 /i' Lu':'tuf 4C J 1.6
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_uguﬁ’(uuujﬁmm/“1/?gu/é"ul}zuf§f[€nuf‘j‘7

(Merits & Demerits of Coefficient of Correlation) u.l;d]' J}‘Ukzi‘; ./../ Lu’ ﬁd}(
ks

Kﬂ//.%/fp/»ﬁ.@}KJ&J/KM&UQ}&VW&LJJ@JU/?J:«W
e e eSSt e b v S P oS IS TSP S
I e P AL AL i Lo L S Kb P A
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(Coefficient of Determination)w Vad K(jfj 1.8

LGS nf s Pl Gea f6E PG ed§ e p LIRS ol Lo 0
u(rjl_‘at'n/,l/, L'r2'%/ de:’/zzu-‘at'lg L;’/Coefﬁcient of determination/dl —e bl &, Ker ”
&1%38 1 u.f/.'?"‘@t’i_(lndependent Variable)/:;""‘;lj’ffgn,b,ib/‘lﬂjwll(n'rz' 0.81 'Jﬂ0.9¢»§
e UIgE ‘guﬁ' ST, Utk ety £ e (BT AAGED Unityed q]rﬁj I$r el s
_ufgc'tffﬂmg;

i q?(&io://gl:{ii&ﬁ.@ jcla Ju{’..é/‘.’.d/(rz) Coefficient of determination

Explained Variation

Coefticient of Determination =

Total Variance
e o A S Lo s A g
/’;(,./bc_(hxplzlllled Varlauon)g_.,ufa,vl glsg(Total Varlancc)i,«f&f
(e P YRR I | Y (13 0r g SR
b Coefficient of Non-determination¥Z_b |/ V»/d:___tly_".-{ CuU l-gt‘L;b; Non-determination

-2 (c blGUY s =5 Lk)(,r"a Cra

Explained Variation

K =1-r =1- = -
l'otal Variance

K= \/I Explained Variation

Total Variance

/(Square root) & / e 61 sl <l Lf b e K JCoefficient of Non-determination
JJW' 2 LJ’@JJMUQ»/; ﬁc«i/f"mﬁdg u(Kzu’ K-Kie bk Lz»’/Coefﬁcient of Alienation
a}L);«gu(KA!KZb/“ “s09, S(Unexplained Variance)&,&?’ 5!;/:”’;&,&' u‘rf/’?l/,:u}’ LJC‘*-JUZI@
_Kﬁf{&ft/'/@'ﬁd/éfi£¢f:'£u%u‘/rgr2(7t‘_gfﬁ

Coefficient of &JL/ﬁ}(éDLd;ﬂ'//&’%uvrd%%!fﬂbérzwf "
lﬂ:"/;'lpkugja,y/%/béﬂuﬁ"a J@l@a&zﬂ?dkLTuttle-fL@d; é}'/Determination
Linear £ =/ 2 »Coefficient of Determination(’j/ K _ﬁ;fnug)%(f{dlﬁpl K ul.l{ﬂf}/
b i JJJ'JUL) O] L Correlated Variablesufé‘”_ig:fdjﬁ'-c‘;d";/wg)d{ufj@gcovariation
,L/t,g,;lp“wtL/‘Jj};uﬁ&//%/éuﬁf‘//ﬂzz_;uﬁ,lligu/uy.dgé;i@,;}'gf(

Fe S ond ed P onsede iy pinle b i F oo n L i
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r r r r
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(Calculation of Coefficient of Correlation with Least Square's Method)
e LB b 5. e b s Ul PEFRA L S e TS el
FEEEUHE P e Ly S 3l e GURA LI L E s Lymisctolh P
e (Fb Y 5 Method of least squarestii—cb./ =3 »

bl s G

U.?D:U.?&?JJW!:,I)PJ/L’»ZJ.LJ_/Q‘«;,L/)[UJ‘Q Jb/}la (D)
Z(-“)="(‘l)+b(g.r) ..... (1)

S (x0) = aX(x) + bE(X) (i)
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1 2 3 4 >
03 9 71 90 169
LLi S S beniy=a+bx  :(f
x y Xy 5
| 83 83 I
2 92 184 4
3 71 213 9
4 90 360 16
5 169 845 25
Sl 2y 505 Zay1685 |  3x’55

el ) P
E(y)=na+ bZ(x)
T(xy) =aX(x) + bE(x")
/___Lsz:ufgv‘:.;','w
505=5a+15b ... (1)
s (2)

16185 = 15a + 55b

. 2. i3
Lem 39 |l

1515 = 15a + 45b (3)
1685 = 15a + 55b e (4)
+170= +106 4L /3F

b=17
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_Zu/aﬂu:.put,»Jﬁ”bﬂf@ﬁ&b/nawduv,

y=a+bx

55




:Srugetlal pui-Snb =348 = 10005 U1 csel VR Ay x 22
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2(xy) = aZy +b(Zy?)
.:J;L/J(}:/b X4y A lslag!
2x=5a+bh1010
15=5a+51010.......... (1)
3370 =1010a + b 228220 ....... (2)

see e 202 {1 el
202(15 = 5a+b1010)

3030 =1010a + 2040205 ....... (1)
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(1) Xy =na+bxx

Txy = aZx + bxx’

(11) Xx = na+ bXy
Yxy = aXy + by’
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v 5 7 9 8 11
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X X y Xy y
2 5 10 4 25
4 7 28 16 49
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(J:/(Jltﬁo.:ablr/‘ u)::'/f/» LnZ_/JL»"!/Method of least squares < 1.4 u(/kéui,wu);}(yu :3@.&

L
X: 2 4 6 8 10
y: 5 7 9 8 11
x-X , y-y ,
X X y X Xy
X Yy
2 -4 16 5 -3 9 12
4 -2 4 7 -1 1 2
6 0 0 9 +1 1 0
8 +2 4 8 0 0 0
10 +4 16 11 +3 9 12
Sx 30 5 Sy =40
Sx 0 Sx™ 40 Sy 0 Sy 20 Sxy
Mean 6 Mean 8

Regression equation y on x on y

oy i
X=X=r—=(y=-y)
oXx

Xy .
X=X=—=(y—Jy)
A

.\'—():%(}'—3)

x—6=1.3(y-8)

x=6=13y-104
x=13y-104+6
x=13y-44
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Regression equation y on x on y
-7 =rZX(x-7)
ox
x| 2XY =
(y=y)=—5(x-X)
Y= ™ (
26
y—=8=—I(x-6
: 40( )

y=8=0.65(x-06)

y—8=0.65x-3.90
v=0.65x-3.9+8
y=0.65x—4.1

JJlbaMethod of least squaresutz/Jf‘?éww@wwﬁf/,f‘atﬁgw;,w,
S

Deviations from Assumed Mean ..5!//' [ LLAIQW.}J Ve

et 8 P 3 LS P oetsn R st o bl YUy sixss U
A e sy ins S ? il K e bl Qo 5 3 AN v Sl et s
_fnugu,uﬁ/f/y,y‘agg&m{

== oy =
x=x=r—(y-y)

oX
g
| Sdxdy - (Zdx x,_d" ) -
,,)_\"1' o= r__ ‘N x -
ayv ox oy 5
S e
Yy - Zalx x: Sdy
h«\'_\' = )
Gy
Sedx x Sy
Yxdy - odx xr P
b\\ = . ‘I.\ ?
Ty’ - (X 1)
N
.:«M/&?/f: _\' { ¥ L},\.’,’
'v-.‘_.= I‘E('\._f)
ox
sy~ CLZ)]
b_lv'.\‘ or r——= J W e
agx oxxoy ==
Yelxdy — Ldx xrld_‘.
byx = ‘ N
ox’
¥ Iy s
Tdxdy - Zx xvzl h
byx = . }’\ I
Ydv® - (2dx)
N
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cf?/:/x/vyb/UMZZJ_Step deviation/ﬁﬂf,&,«?ﬂld/u-‘ab‘%;b’«/c’,)ﬁfuigUIZLJIU“Y
% V/C’—%Uﬁ b”«/f"u(dfﬂtf}i/f/x/,y/ﬂi.lgp u/c;%fu}:‘? Mé/}'z:L}”/Guﬁe/ﬂd/uf/U
L P f PETRS S Bl o S o (Upt\a 5 L b sty iy slin) -2
L S d S S o N Ui e S S

S Sl s S U

Sdedy - (Xfdx ;/Z/dy) N
bxyor r—= ———X—
oy gt D) iy
N

fdx x Xfd
oy Sdxdy — (foy) o
byx=r—= X =—
ox ix

22 (fdy)*
2fdy N

_‘Lﬁﬁlg%“agﬁz}d}@ﬂfu’l

-’é}.,«,%’}’c«!:l/u%/?///LL/)iL}lx’,’f}/’/&*_&’yuﬁL&’XL/P»U&Ié’a{)uﬁZ/:‘;J.’??:L}?’

) Deviation e ) Deviation . it
% from AM 5 = ’ from AM 6 2 oo
dx dy
2 -3 9 5 -1 1 +3
Bl -1 1 7 +1 1 1
6 +1 1 9 +3 9 +3
8 +3 9 8 +2 - +6
10 +5 25 11 +5 25 +25
Sx 30 Sdx 5 Sd2 45 Sy=40 Sdy +10 S}‘Z 40 Sdxdy +36
SUhe s S
Sy - Zdx x X 36— 5x10 ”
X(/\"‘ i ( ,f‘ _-\ ) 40— (10) -
& N 5
Wramp—— 5
Zelvdy — 4 x?—d'l 3622 10 26
byx = Zd — = i —= ;—0 =+0.65
sdy? - &) 40-©)
N 5
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EEIEV Y A U Sbyxsibxy

SO VP 5 F S K Method of least squares e sl o1 s & 15
JL/?lélgd/.j?_nx ‘231..,».’45,/#;‘2Jymny llofsg%ér#é{Z;JXLbj'/f/}'éﬁ/
i LS ey

X 10 15 35 40 50
y. 100 30 110 80 120

F

x X ¥ xy 3

10 100 1000 100 10,000
15 90 1350 225 8.100
35 110 3850 1225 12,100
40 80 3200 1600 6.400
50 120 6000 2500 14,400

Sx 150 | Sp500 | Sxy 15400 | Sx* 5652 | Sy 51000

Regression equation yonx =y =a + by

Two normal equations are
Xy = na+bEx 150 = 5a + 500h D)
vy = aXx + bEx’ 15400 = 500a + 510005 ....(2)

&) 7 & - P N i ez (R
'ﬁ:,uvw}:c bl ;,;/,f)*’_,ci;d;/'(}”af& busla 2L J:"_y(?

L e 1005 (1) el
15400 = 500a + 500005 .....(1)
15400 = 500a + 510006 .....(1)
+400 = 10005
400
T

/,:L/(@/)ui' l/c«iﬁtf&gu(b

150 =Sa+500x0.4
50 =5a+200
=5a=200-150

50
...

a=-10

28 et~
x==104+0.4y
Regression equation yonx =y =a + by
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el 2

Ly =na+bXx 500 = 5a+150b
Lxy = a¥x + iy’ 15400 = 150a + 5650h
500=5a+1506 ... (1)

15400 = 150a + 56505 ..... (2)

/.__.':_:,,-.,«/:’c. 30.4/( | ),c’;.; lal
15000 = 150a+ 45005 ..... (1)
15400 = 150a + 56505 .....(2)

+ 400 = +11505

b= 200 =0.3478-0.347826087
450

,;L/'/E;/;L,C (1 )f‘ = s lx_u_:f ‘J/ b

S500=5a+1506 ....(1)
500 =5a+150x0.347826087
500 =5a+52.1739131
—Sa=352.1739131-500
+5a = +447.826087

447.826087
= T
v =89.5652175+0.347826087 x

n unuzc«bwﬁfu@/u /

& L ISy xS Koy A kL LS S e K
EE S IHE Sy Se st Ko dE Sx o Sy U

sUten -G S iy EL o Ly i 0P Ko St
_Jno{?»,@mf&:fv{wﬁu;f

Mean x = 30, Meany = 100

y Serutl S it $xut e 2l ed 8y mad QL 25 U5y

—eeblen L JL»MK@;L,»J%/QX/J(? 2L S8 1 ri= 70

x=-10+ 0.4y

+a =89.5652134

(x =-10 + (0.4y x 70 = 18)x 7024 Sy )1
_Utx = 18y = 70 =2y = 100 x = 30 2 LS S Ut ndx LT AU
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I el FE Sy x Lo 1 nx=23 S 2 Ly St =y Aot A

y = 89.562174 + 0.3467826087 x
Jxx =231
y =89.562174 + 0.3467826097 x 23
y =89.562174 + 8 = 97.56
y=97.56 x=23 J_2x=30"y= 100uj’nJ’uwag»Jyw"C/’w
(126/,4"’)-€nugdufw£<‘;}“{u“uﬁfwﬂjvéu;‘fut
B E e ug S A S
ey xe bl A x = 23 S aeiady O

10,300 40
y= +— £2x=23
115 115

sty = 108 e gy a2y = 110/ 2eilndx G
x=-10+ 0.4y
=10+04x110
=-10+44 =34
_ZLgu/JéD&lch,i;L»éLJé!
Coefficient of Correlation is 1/ bXy x byx

_anijgu’{ﬂ//imu;z,{tjgbyxmbxyui'» .{}Z

-é‘fibc«';bﬁfz»cz@»lﬂlgﬁ}@u :6@'.:;?

91 97 108 121 67 124 51 73 111

57

71 75 69 97 70 91 39 61 80

47
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Compulation of Regression Eugation

Sales Dev. from 5 Dev. from 5

X X y Xy
X Mean 90x Mean 70
91 +1 1 71 +1 1 1
97 +7 49 75 +5 25 35
108 +18 324 69 -1 1 -18
121 +31 961 97 +27 729 +837
67 =23 529 70 0 0 0
124 +34 1156 91 +21 441 714
51 -39 152 39 +21 961 1209
73 -17 289 61 -9 81 153
111 +21 441 80 +10 100 210
57 -33 1089 47 -23 529 759

Sx 900 Sx 0 Sx” 6360 Sy 700 Sy 0 Sy2 2868 Sxy 3900
Mean ¥ = i =90 Meany = 7% =70
10 100
bxy = E = 2909 =0.6132
T Xxt 63900
ooy
TR s B
Xy 28686
Regresrew equation xony =x- ¥ =bxy (y- 7)

=(x=90)=+1.361(y—70)
=(x=90)=+1.361y-95.27
=x=1.361y-95.27+90

x=1361y-5.27 sl
Regression equation y on x - (¥ = ¥) = bxy(x - X)

(y=70)=0.6132(x-90)
y=T70=0.6132x-55.188
y=0.6132x~-55.188+70

y=0.6132x+14.812 i (2)
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0 plr: 1 2 3 4 5 6 7
=l LC: 46 42 44 40 43 41 45
elEZ D 40 38 36 35 39 37 41

'\‘z

J#TI

nLnug/“u’f/DéﬁL:atlﬁﬂLCéiu’lﬁn;.{}Déuﬁ;ﬂWQﬁT

_(f‘:fglan;"JaLtﬂzauiuﬁ(_ﬁW

Ay eyt L e A EDEM e x§sE S et L e bde W f

_Kﬂ/,:.L/’/rﬁl’/y/’X;«l}Vﬁf/U“L%x = 37fu>d/4_20/”}1‘”

Compulation of Regression Eugation y on x

Sales Dev. from X v Dev. from 2V xy
X Mean 90x Mean 28 v
46 +3 9 40 +2 4 +6
42 -1 1 38 0 0 0
44 t1 1 36 -2 4 -2
40 -3 9 35 -3 9 +9
43 0 0 39 #1 1 0
41 -2 4 37 -1 I +2
45 +2 4 41 +3 9 +6
Sx 301 0 S¥’ 28 | Sy 266 0 Sy? =28 | Sxy=+21
Mean x or ¥ = 301 =43 Mean yor y = ZL_;() =38
bxy = ;% = t’_i] =+0.75

Regresrew equationxony = (y- ¥) =byx (x- ¥
v=38=0.75(x~-43)
y=38=0.75x-32.25
y=0.75x-32.25+38
y=0.75x+5.75

e x =371 »=075x37+5.75

y=27.75+5.75=33.5

LI wi e bB33.505 2 w02 DE I AU
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(Learning Outcomes) CCdLﬁ’/! 3.7
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(Keywords) ~ sWIY /gJ'( 3.8

ﬁg;f;2+/’»d§:+t/d%Kyb;iuyuﬁai/f‘» :(Regression Analysis)wl/dfj_l
et

Ldi}iuyuiu}'ggﬁj} Jf\.ak/’ U3 AUt:(Method of Least Squares).’@,/l{:«b{/q}'jli
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(Model Examination Questions)  wx Ul (35! ¥ 3.9

:«Ulrdbéa@lﬁd@/’

() PNt -8y o 1
(u{‘l;) < (}”L(Regression)@ﬂb‘l 2

(uﬂ?uﬁ)!/'/) _gJWI‘&?/Regressioné_ 3
(,}:‘.&L‘/P") _c‘_ét‘«..{uf <2 G, 4
(&!/rél) - !/uu‘:}'.{@r/»z:jlbfﬁcﬁ/?/ 5

¢
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Vn"alﬁy/u:c/téa?,)ﬁu’}lﬂuf 5
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_Soiebla A5

Jt/ : 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
c«lg'j’(j}/'
Q| 12 13 15 23 24 38 42 48
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;‘«5)/'
y: 5.0 5.6 5.8 7.0 7.2 8.8 9.2 9.5
(UEUPD)

y=3.87+0.125x: 2

73



_éJ?g"}c«bVﬁfJ .6

2 10 4 8
11 5 8 7
-é}#]alﬁwﬁfj T
15 27 27 30 34 38 46
120 140 150 170 180 200 250

yonxy=40.62 + 4.2657x I

xonyk=0.2189 y-6.8383
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(Analysis of Time Series-Moving Average)
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(Introduction) /31’? 4.0
(Objectives) #B 4.1
(Meaning and Definitionof Analysis of Time Series) b.;u/%u'j”zi,ffiuk"a’“; 4.2
(Nature and Scope of Time Series) pwonles ]d/ u:u" (}? s 43
(Importance, Objectives & Utility Analysis of Time Series) <} e.4 ¢g¢4,;Gid/ u:u’ (}g s 44
(Components of Time Series) ;l'Zlé:u)’L’(};) 4.5
(Learning Outcomes) éﬁdtﬁ/ﬂ 4.8
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(Introduction) /:;z'{ 4.0
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Sus oyl S o 1820187052 $201005E S o s thosd

) 450
Jg = =l s
S = -2%3=5/-
urd = % =5/-
5 148.5
o =0
& 16.5
#J)!Md/&fld;l,ﬁ*é:?ig
gl qo Qi pi Qi Qoqs
450 300
U & 50 75 6
250 200
S 40 50 5
B 180 150
Urd 30) 36 5
148.5 135
N7 15 16.5 9
1028.5 785
0, = Z1P1 5100
ZC](,M
1028.5
= x100
102850
785
=131.02

(Learning Outcomes) C/C&Uf! 7.10
Fedude sl Sedomlendize A5G e el by
o Sk i §Us LA g e v S b e sreni
3 b L16”  Consumer Price Index s34 o W A 1871 o U 2§
59 3 RS e 10005 i1ef £ 3 b S B AL Ud b e L e Sord 2
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ST I bl P o S ol S P U1K o S 0E T e 1001 b
el £ F LGP b Sl U1t e bl T e a Sl
K2 v il B L UIn 3 elfbr gl e\ R A e e & 2 KU mig
uj:éFixed Basket Approach:’/éLf//go)/'/d?'JUI_%L'%;MPM/’/U?'LU!u‘u’iKJ!-LEJG;/‘I,CI
sl s L/ﬁﬁf{.%%ag}/’.@}Lg”_g:g/"t{/:ﬁu’:uwi;wu’/lﬁfui;,g/@
_‘ammﬁﬁ*u:;/pgm),dwﬁg;g Gl ndh

(Keywrods)  EWISAE 7.1

eSS S U ez S LS (Deflation) s H (1
eSS Gl S Es s (Base Yea st/ 52

_ugji JuumsJbdl:  (Current Year)Ju-uis(3

Ry =B St Ul ekl (Inflation) s b1 }1(4
ce il B G et S r:;uf : (Weights)oUs!(5
(Model Examination Questions) o Uy L}L?’ 2 7.12
2l Sl a2 (s
(Jgkuuju4¢,;,{) < bgufm?ag (1
(Fixed Basket Index) - LUZSFBI Q
(=) VL st G
&2 e ok Fezy @
(=2l L) -8 £, G
/) _LLb//;w/&:‘;Ju:/m)qu?ag (6

ue/8) WSSOI el gt (7
/&) NENS N
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/&) e S b (0
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u’}'l.://y sl labie_8 Y6
(Matrices & Determinants)

171 L Sl

(Introduction) +* 8.0
(Objectives) #B 8.1
(Meaning & Definition of Matrices) (x'” LU 82
(Types of Matrix) "Lﬁ'! Zuril 83
(Algebra of Matrices) u’}'LJl/.'%l 8.4
(Multiplication of Matrices) —~AEU 85
(Transpose of a Matrix) /{in/”gu’}'l. 8.6
(Learning Outcomes) 5&&&6 8.7
(Keywords) WEAE 8.8
(Model Examination Questions) =UrdEey 8.9
(Suggested Learning Resources) WQQ%/M" 8.10

(Introduction) /:;z'{ 8.0

L B3 gd et Ui o of P ik £ L 40 U8
KOS SIE 1 L e 3§ S o o TS ¥ o S S s un £ Ut
_§_L“n(wK..@ng/ugjﬁrmziué@gfug%_u;z;.;uﬁdﬁ Jb’,,/i{i S et
LUt Jjg/ s A S U VI Lmﬁl“o}?_& P42 's
Y rolle oF7 gt & £ U Sl .:}ﬁ/ug SHKZcilil L /'_c‘_m/ug a} w[‘t{éi eIl
BEE S S N SIS I Y TU I8 AN L e PO
LSS el L
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(Objectives) ##» 8.1
:J/L/Ujflg%g}@gf'?j}’féc;]lb/i:églu’l
_L/uf/wu}gfm’uu}”z:;,u}# .
ey S I L i m
LoF Seol§ Ky oL nbis
_Zuf/ug/auvwﬁ_au,w .

(Meaning & Definition of Matrices) r%"&)UMZ:J}L 8.2

Sk A 1 Uit e S5 U Ul S = 5 20 P e o SUS Y ﬁ‘
A H’-@Ln I s & s I F e AL 35S Bl S g U
TALELY St & e s s S et 9™ U1 or & WP E P E
J54’.£ﬁ?ﬁd/(}rp;@’£u’]h-‘aqﬁlégd/u’!ui’/l;/’-baf//‘y‘ﬁlb.{lgu&g/kd{(Matrices)
kel S

_ujﬁ,jl/g;.l{f(}’”£&+5?LL(Matrix)ﬁijJ.'%UJIU)(MatriX)J}'LJﬁJ

s A BT S 2005055 L

s141d_(James Joseph Sylvester)/b)l’ JJ}?J‘“? f&//;l.d]hb/, uf;lSSO/MatrixCUVigJiij
J A (Arther Cayley)i/?fuﬂ//;l.diw/, a) d"}ﬁd!_gﬁfu’]héﬁé_//gw e _,i}':’/
Ji‘f'JLa’)l:;i/?uU’"A Memoir on the Theory of Matrices" xs 1 858/,:u’}'l.2_u’lulu/; (.}'}'(}deﬁﬂ
cep el LU e nl

J]LLuyft_ugjéu‘i‘pﬂ,gKJ}Lufgiu‘;‘;&nyu;d/ﬁwﬂémuﬁt;?wr#”éu}h
oAU L O P G S

I SN 5 U st oo e Lo U P o A1 LKL (Matrices) 5L
et e CLA B F S A U Al b L A O e bl

Matrices are rectangular arrangements of numbers in rows and columns enclosed

within a bracket are called a matrix. It is generally denoted by capital letters A, B, C... etc.
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S e LA s
In general, the matrix with “m” rows and “N” columns can be written as
Ay Gy i A
A=| % 11 @
Any o Ay mxn

A=(a;) ,i=123.m,j=123.n

a

ml

2 (Column) A6y U7 Utz o2 7 Ut o fstist Uk 2 {(Order of a Matrix) /8 7L
< Mx n/;QL."f'/!/,ﬁJ}L/J?-UJLMROW)Juu:f"%)..,g"}'uﬁy(?lu,:c’:‘?)lm4!@/(}'!
_gfn mxn g}JJ]L?nn;Md?%nmnﬁgfwuﬁu’/"l.u’(/ﬁ_bat“tgl“&w
Order of a Matrix: A matrix having M rows and N column are called a matrix of ordermxn
e Wl S L e i s
oY
3 —1h
e bbb e 22 d UAUIL STt st aon Ut e
(In Matrix (i) there are two rows and two columns. Hence it is called a 2x2 matrix or a matrix

of order 2x2)

1 2
G) |5 6
7 9

e bbb 3x 2/ U AL Uit Ut e

(In Matrix (ii) there are three rows and two columns. This is called a 3x 2 matrix or a matrix of

order 3x2)
1 -1 0
Gid|2 1 5
3 6 2

e bbb e 3% 3IU AL S oo U AU
(In Matrix (iii) there are three rows and three columns. This is called a 3x3 matrix or a matrix

of order 3% 3)
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(Types of Matrix) (L:’.'Lu}"]k 8.3

LZUAUES i\ pBIL A G S ui-a btz S Aol oo ol U

e LS S A
UASHT UASH-6 UASHs U4 UAe3 JAET 2 sAg
{(Square Matrix) A% /-1

-‘Lbﬂfu’ité/ngnd;u;lﬁd?%n.ﬁ/uiu?u’/"l.w
(Square Matrix: A matrix is said to be square matrix if number of rows and columns are equal)

B AATN B NN E
. 41 [50 2
IR
3x3
(Rectangular Matrix) }'Ld‘.}v 2
A ol P S i U A b A bl AP Nt Sy,
(Rectangular Matrix: A Matrix is said to be a rectangular matrix if number of rows is not equal

to number of columns.)

ke Suad s

5T 1257
5 9 3 0 5 9],

3x2
(Row Matrix) ) “bei®-3

U A 1 L S el oS 2 U U AL
(Row Matrix: A matrix if it is having only one row but may have many columns is said to be
row matrix.)
—uddededuiaeuids
[2 0 5 -9]
*Column Matrix)) 7LH k.4
e e AUz o S L IR U A
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(Column Matrix: A matrix if it is having only one column but may have many rows is said to

be column matrix.)

e SUadt s

:(Diagonal Matrix)J A 7s-5
-LLW_J-;‘( JASHUn }%wrﬁd gziu/“wunngLgnmui],Lﬁ J ALY
(Diagonal Matrix: A square matrix is called a Diagonal Matrix if all non-diagonal elements

arc ZGI‘O.)

5 0 O
0O 2 O
O O 9

e Uit

(Identity Matrix)J AL361-6
_‘abMJ}Ld},un}%mrﬁ@gumm1uix“;éu?u/“td/w
(Identity Matrix: In a diagonal matrix if all the diagonal elements are 1 is called Identity

matrix. It is denoted by I1.)

100
0 1 0
0 0 1
(Zero or Null Matrix)J A 4§ -7
SUAU bl E5LE U e bl U § 32 0 Ut st (2 U AL
UL Null Matrix U A - bl 76 = Omun P63 L sl bbl b "0" Sr7 . F

e dunddos s

(Zero or Null Matrix: If each elements of a matrix are zero then it is called a zero (or) null

matrix and it is denoted by O.
—urdbidedu g putds

O O
O O
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(Algebra ofMatrices)J;Ld ’/.}»’ 8.4

ufud.j L7 -2 (f'{;l/&!u?f AN d/ﬂgﬂl 2y JL UIBUABAU A
-a;@bfu)@»»&)ﬁ;-wz_ndwu:u#w]t

Algebra of Matrices

(Equal Matrices: Two matrices A and B are equal if (i) They have same number of rows and
columns. (ii) They have all corresponding elements are equal it is called Algebra of Matrices.)
91 J:T;u&l Z J 1l ngﬁl . J%‘L%U'?IB/}’AJ;L}} p{vps H{»/;l ey e Jn;’
—e b be A= B e tbl e Gl LBU AU ASU AT U]
In example (i) they are same number of rows and columns and all corresponding

elements are same so they are equal A=B.

Examples: (i) A=[ 5 g’} B=[ 5 g’}

Sl § o oo & P TS QP A & K sl oo U JE L ST )
w/ g §,ttgu/ c.u:’ d;L»LQJ/“L‘PJ/“Lf J}Lm; u’@,gz’ e E sl kel ag s i u‘?
el e P£QL/
In example (ii) they have same number of rows and columns and all corresponding

elements are note same so they are not equalp = Q.

o2 23]~ [2 27
(“)P—[s 4 SJ’Q_[S 4 8}

(Scalar Multiply of a Matrix)e ~ U St

Scalar Multiply of a Matrix: A Matrix A = (aij ) is multiply by a scalar K then
n

mx
each of the elements of a matrix is multiply by scalar K . It is denoted by KA.
|(a.11 k312 cen kaln
Example: KA=| : o :

ka ka

ml mn
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(Addition of Two Matrices)&r b( J 7
VT 15yt o o or L s 0 e b F U A L1 LU
et AU U <
Addition of Two Matrices: When two matrices of same order then the sum of the two matrix are
tee P=(g) .Q=(b;)
P+Q :(a..) +(b--)
'/ mxn 1 Jmxn
P+Q :(aij +bij)
mxn

-é/ibaﬂl}?)jg,@,)ég}lﬂ}@zLu’}'huz’;)uﬁa} 1 Je

1 2 -1
Example.IfP=|:5 6 _321|;Q=|:3 _02 i:l

P-Q-&0 7 /QuitePUi-2 P+Q -&F/QupUii-l
I3 A6 S Quipul
ST Ul i 3 L g pard il L ae L g A
s A S e e
oras 2 32 S 3
:[1+(—1) 2+0 3+5]
543 6+(-2) -2+1

rro-[3 3 9]

Sk I F S
LG Lo 3 Ly e Sl Er LA
L EF U AS L e o e f i

We-o-|z § 3]-|5 % i

= [1 553 62 (% —32_—51}

[2 2 -2
P‘Q‘[z 8 —3}
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& BaAT AL e
|5 2|p_|2 O
A_[3 2 } B_[_l 6}
ES e

5A+3B (3 AA—-2B () A+B (1)
et Ky L SES Ui A+B (D o f

15 =2 2 0
A+B—[3 2J+[_1 6}

_|5+2 240 _ |7 -2
A”3—[9,—1 2+6}_[2 8}

2:’9)b//"c,;l,wlé:u’}'l.//d)ﬁuﬁu’}'hu’i-%ﬂ&uﬁd} Q/’JJJ}'LZ]-A— 2B()
- bl d

.. 45 -2 2 0

(i) 4A—ZB—4|:3 2:|—2|:_1 6:|

120 8| |4 O

112 8 -2 12

20-4 -8-0| (16 -8

12+2 8-12 | (14 -4

Jibﬁiu’l-c‘-t’lg.@b.a/bc/d)ﬁﬁw:()!ﬁ!ﬁJ?L%QL/ﬁ/Jﬂ 5A+3B@3)
it Je L S bV S U A skl

o[58 2], 2 0
5A+3B_5[3 2}3[_1 6}

_[25 -107,[6 0
SA*33—[15 10}[—3 18}

| 25+6 -10+0| |31 -10
5A+3B—[15—3 10+18} [12 28}

B UL CHBAU AL B3

Example: If A= |i_12 ;I::|, B= li:]é _2]], C= |:§ _21:|

Zo

4A-2B =[
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2A—B-2C (4) A-Cc (3) B—Cc (2 A-B (1)
A-B (1)
e Ky PLG P EBU A AU
_‘Lt'lgg(}:/g}()’ﬁ’LJ’LBJ]LL}’,@'&J‘CAJ;L
e bl SU A S

a-s= 4 15 A

[ 1-1 4-2] [0 2
|—2-3 1+1| [-5 2
B-Cc (2

-LL(L‘JJ«’E:CK.Q/LQ/J/CJ}'LLBJ]L
_bal:‘lg.l{f&’/"j:’/;wlﬁJﬁ’iu’}’tg/ul/:lmﬁﬁéd}'h%-l
e bbb S ST A L f
11 2 2 -1
B-C —[3 —1}[3 2 }

[1-2 2+17_[1 3
B'C‘[3—3 —1—2}—[0 —3}
A-Cc (3)
~JLG P e 32 L e L e St S e LA

b AE S e
[1 4] [2 <
ac=% 15 7]
_[1-2 4+1]_[1 5
A'C—[—z—s 1—2}—[—5 —1}
2A-B-2C (4)

‘Q/Q}]./BJ}LQU:}’N|J/lp/‘}fLé)gﬁéZ/dﬂéJ'/AJ]L%u:d‘}"uq.i

A-B=

Do P2 $on I CU L
Dt EE ST e P e U AL b &L i

140



1 4] 1 2 2 -1
2A—B—2C—2[_2 1}—[3 _1}—2[3 2}

- % 51 Ae 7
2-1+4 8—2+2}:[_?3 8}

2A_B_2CZ[—4—3—6 2+1—4

-‘Lﬂ)Q/;IPJ}Lu:JJ 24dlf’"

2 1 3 1 3 2
P=|-1 0 6/,0=|7 9 -5
7 1 0 4 6 8

oI

5p-7Q ) psg (D

P+Q (D

S st 3 L ae L QU A il Lie LP -

b AE S A F 2
2 1 3 1 3 2
P+Q=|-1 0 6|+/7 9 -5
7 10 4 6 8

2+1 1+3 3+2 3 4 5
p+Q=|-1+7 0+9 6-5(=6 9 1

7+4 1+6 0+8 11 7 8
5P-7Q (2)
FE A ot sz s fe 5 p G a L N LU
‘.u:)diéyu’}'l.uﬁHKmJ’Ln“@)gﬁc7/d)ﬁu’lf)m¢LQJ]L.ii
_Qj/&l}]‘:’/)wliJ]LL/}}éUﬁJ]LJ’Ib%ﬁi
2 1 3 1 3 2
5P-7Q=5|-1 0 6|-7[7 9 -5
7 10 4 6 8
10 5 15 7 21 14
5p-70=|-5 0 30(—-|49 63 -35
35 5 0 28 42 56
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5p-7Q =] -5-49 0-63 30+35 —94 —63 65

10-7 5-21 15-147 [ 3 -16 1
35-28 5-42 0-56| | 7 -37 -56

(Multiplication ofMatrices)u‘.«/b JJ]L 8.5

PXNAMX PUASBAAU e bk 2 S UMy - Fe U A 00d UL
et AU ARG Lt 2S5 e mx N Pkt
ol L(Rows)wﬁu’}'l.g/}»!ﬁd/(Column)ﬂKLAJ}'L:L/‘J?/LJ}L
Note: If number of columns of first matrix is equal to number of rows in second matrix

then only matrix multiplication is applicable.

VS S L P LBUAmAU AL

Bz[% ﬂ A{_ll (2)}/%1) :5Je-
BAQ) AB(1) _Z_ A i
:AB () = f
S LS5 S Az e P BUASAU L
Number of columns of A=2 Number of rows of B=2.
5 3] oe[3 2en

SUASNM e AGTE A S frestin L HK&BJ]L;CML e LAUALL
i S 3l L aF
_ 1 22 1
AB=1 d“z 2}

[ Ix2+2x2  1x1+2x2 ]
_—l><2+0><2 —1x1+0x 2_

[ 2+4 1+4]_[6 5]
AB= 240 —1+o}—[—2 1

AB =

BA (@
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LUBUAL LU AU et S’ o PN iz s e AUAYBUBA
AU

121 11 2
B —|:2 2:| 23 A—|:_l 0:|
4,

12 1)1 2
BA‘[z 2}[—1 o}
| 2x1+1x-1 2x2+1x0
| 2x1+2x-1 2x2+2x0

[2-1 4+0]_[1 4
BA—[z—z 4+o}—[o 4}
S PP CL AU S e T oo A S e LBASABUAUAL S

L7

as=[ _51] Ba=[) 4]

e bl AU ol £ Ut U
AB = BA
—e b L AL CLBAU A AL L EABU G
—« ULBUABAU ALY e
S I
s ASLEABU A
- bebn $br & i EBU A a0l S EAUAL S b & PL U
e Ul U a2 UEBU A L L AU AG Ut ABU Asl e K LT AU A
_ct_t"lggl}zc}wuﬁu"’yﬂ‘/@/ﬂm“&m_CﬁtgL;uf?//J}Lu)»uuﬁ
Number of columns of A=1 Number of rows of B=2

Number of columns of A 7 Number of rows of B.

Therefore multiplication of AB is not possible.
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(Transpose of a Matrix) J%UJ'/}%J](. 8.6

S s d LA A r LAU A T AR - SRR AL A
Ut 5L 2AJE sl bl e A1t 2 U i U AT G b I U A 2 et
ce bl b A LAT S U AU et U
(Transpose of a Matrix: A matrix obtained by interchanging rows in to columns or

. . . T
columns in to rows. Transpose of matrix A is denoted by A" or A"

S0 e

(1 2 3
A‘[—lSG}

1S 63l us 2y Ut r e aonl oo S U P32 st i S AU AT S
WU AT & et U AU S

1 -1
AT={2 3
3 6

:(Determinant of a Matrix)e i< Al
e b AU Al e U LAV ASE P
Determinant of a Matrix: Let A be a square matrix then |A| is called determinant of

A thatis det A.
:(Non-singular Matrix)J/ At 2
et Ut F AU A x| A% 0]
Non-singular Matrix: If |A| # 0 then matrix A is called non-singular matrix.
(Singular Matrix) s A6
et U AsAU A | A =0
Singular Matrix: If |A| =0 then matrix A is called singular matrix.
e by A b./"yz,wl)/:;gf}’l./i:b"j

-1 . . .. .
Note: A “exist if the matrix is non-singular.
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(Miinor of an element)|Z lo/f‘
2e bt B UAE LA AL M e RN XN 2 Al LI A= [aij ]

nxn
_‘Lt'lgw/o/.’:’(aijfl M;; |-+t‘n‘(n—1) X (n—l)_.J/KJ?‘LCLLiQ/#KjthJ;UWim

Minor of an element: Let A= [aij} be a square matrix of order NXN. Mij

nxn

denoted the submatrix of matrix A which s obtained by deleting i" rows and jth column

whose order is (n — 1) X (n — 1) . The determinant of ‘ M i ‘ is called the minor of the

element aij of A.

Al ad
Cofactor of an element: The cofactor of the element &; is denoted by
. i+
A _(_1) Mij"
0 A
-+r@gﬂwéAJ (-1) i | Q2L AT A
Determinant of 2 X 2Matrix: Let A — [aﬂ a12] then
21 G
_lal=|@1 Q2| _
det A=|A= a, a, = (8, — 8y, ).
Determinant of 3X 3 Matrix: Let A= 211 21 2 Zi 3 | then determinant of A
21 22 23
d3; 8z 8g3
is |A| and it is evaluated as
1+1 a a 1+2 a a 1+3 a a
Al =(-1 22 23| 4 (-1 21 23| 4 (-1 21 22
R s A

|A| = ail'(a22a33 — 3,353 ) —3a; '(a21a33 — 83,853 ) + a13-(a21a32 —a3,85; )

Example: Find the determinant of A — |:g %:I .

s 13 2
Solution: Given A—I:S 7:|

3 2
detA=|A=3 2
:(3><7—5>< 2)= (21-10)=11
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_Zﬁz/iﬂﬁ’/determinantLAu’}'l.ZL;uﬁd;:’ :6J6

2 -1 3
Example: Find the determinantof A=|{ 0 -3 0

4 2 -1
1S
2 -1 3
Solution: detA=|A|=O -3 0
4 2 -1
(023 Y] Yrtef} B

=2(-3x-1-2%0)+(0x-1-4x0)+3(0x2—4x-3)
=2(3-0)+(0-0)+3(0+12)
=6+0+36=42.

25+ determinantbAU AL 2t 7

1 4 7
Example: Find the determinantof A=| 2 5 8
3 6 9

1 4 7
2 5 8

Solution: detA=|A:
3 6 9

2 8
3 9

—1(45-48)— 4(18 - 24) + 7(12-15)
=1(-3)-4(-6) +7(-3)

=-—3+24-21=-24+24=0

_4° 8 2
—1‘6 9—4 +7‘3

:(Adjoint of a Matrix)&£ b 516U A
e Adj AY U7 L Adiointb AU B AU KU e AL 2 LIAU A
—e bl
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Adjoint of a Matrix: If A is an square matrix then the transpose of its cofactor matrix is
called its Adjoint of A.Ttis denoted as Ad_l A.
(Inverse of a Matrix))’ o 194 }'L‘f(
e UAL P LIAUAS]
et be B= A At Ui sas B AB=BA=|
Inverse of a Matrix: Let A be a square matrix if there exists a matrix B such that

AB=BA=1 then B is called the inverse of A so we write B = A_l

LAATT=ATA=
-‘Lcﬁlgg,«/c;ugﬂgw Al= % /u’:é”é:u’}l
Inverse of a matrix is also determine by the formula Al= %

| A £ 0§ btrwh FAU AL LU AU E LS
Note: Inverse of a matrix A exists if matrix A should be non-singulari.e |A| #0.
:8 ¢
S _Luau e Lund Lt

Example: Find the inverse of the matrix.

1 2 -1
(i)[% g} Gi) [é ﬂ Golo 1 -1
2 2 3

Az[l Sjl,J/L v ®

1 3
|A|:‘2 5

=1x5-2x3=5-6=-1
|A| # 0 Inverse exists.

Cofactorof 1 = (—1)1+1 5)=5
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1+2
Cofactor of 3= ( 1 "

~1)"2(2)=-2
Cofactor of 2= (—1)2+1 (3)=-3

Cofactor of 5= (—1)2+2 (l) =1

Cofactor of A= I:_53 _12:|

Adj A =[cofactor of A]' = [_3 1

1% 7]

4 AdA 1[5 -3
ATl

5 —ZT

A
1 |5 3
]
LetA:[é ﬂ Gi)
2 1
|A|:‘6 3

=2x3-6x1=6-6=0
~|AI=0

_CJSL?L/ ut’ ﬁ!u)tu’ﬁ‘&ju; d"LJ;L/)tu&/‘J;L

The matrix is singular so inverse of a matrix does not exists.

1 2 -1
Let A=|0 1 -1]| Gii)

2 2 3
1 2 -1
detA=|Al=|0 1 -1
2 2 3
1 -1 0O -1 .0 1
A= 328 31 3

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

=3%#0
|A| # 0 Inverse exists.

Cofactor of element A is

Cofuctorof 1= ay, = (~1)'"* 3 ‘31‘ ~(3+2)=5
Cofactor of 2= ay, = (1) g ‘31‘ =—(0+2)=-2
Cofuctorof -1 = 8y, = (1) 5 %‘ =(0-2)=-2
Cofactor of 0= 8y, = (~1)"" g _ﬁ =—(6+2)=-8

2+2|11 -1
Cofactor of 1 — 222 :(_1) 2 3 ‘2(3+ 2)=5

1 2

2+3

Cofactor of -1 =a,y5 = (—1) 2 2‘ =—(2-4)=2
Cofactorof 2= d,, = (—]_)3+1 % :%‘ = (—2 +1) =-1
Cofactor of 2= d,, = (—1)3+2 (])' :%‘ = —(—1+ 0) =1
Cofactor of 3= Qs, = (—1)3+3 (])' ﬂ =(1+0)=1

Ay ap aie,]
Cofactor of A= d,y d,, Ay

| 831 Ay 8

5 2 -2
Cofactorof A=| -8 5 2
-1 1 1
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S [5 2 27
Adj A=|cofactorof A] =|-8 5 2
1

-1 1
5 -8 -1
=-2 5 1
-2 2 1

- 5 -8 -1
at AdA LS 5 1
A3

-2 2 1
Solution of linear equation by matrix method:
St E Ly P LA

C b e AXERY=Cp
" ykuﬁd;uifd/u/tf.,uv a2X+b2y =c, VI}L/L%J

X+ =C
The given system of equations gizx +%2yy _ éz can be expressed in matrix form as

R MR

AX =B , where A\ is called as coefficient matrix.

X C
Here A=|:§i E;:I,X :I:y:l , B=|:C;:|
aXx+by+cz=d,

If the system of equations is d, X + b2y +C,Z= d2
aX+by+c,z=d,

Then in matrix form we write

a b ¢ X d,
a, b, ¢ ||y|=|d,|or
a, by ¢z d,

AX =B, where A is called as coefficient matrix.

a b ¢ X d,
Here A= a, b2 C, X = y B= d2
a, by ¢ Z d,

Note: If A is singular then |A| =0, A™ does not exist.
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196
2X+3y = 4_édaé;‘ggi_)gur;uﬁ'/wufyufdﬁ

X—-2y=5
Example: Solve the system of equations using matrix inversion method.
2x+3y=4
X—2y=5

S

2X+3y=4

et bt S adi T 2y =5 bl s

The system of given equations can be written in matrix form as

HEIHRHE

AX =B (1

12 3 | x |4
Where A_lil _2:|,X—I:y:|,B—|:5:|

NOW|A|=E 2l=(-4-3)=-720

. . . . -1 .
Since Matrix A is non-singular so A" exists.

From (1) X = A'B )
Where A = M
A

Now cofactor of A= I::% _]il

Adj A=[Cofactor of A]T

4 7

2

Nl 2
_1[2 3
711 -2
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Now from (2) X = A'B

112 314
ox-3ft 3]

w [ 2x4+3x5
- 711x4+(-2)x5
_178+15

X‘7_4—10}

123

x=3]-71%

[y 7.6
23 -6

There for X=—, Y =—
7 7

el L5 e 3 LU U0

Solve the system of equations using matrix inversion method.

2X—-3y =95
4x -6y =10
Solution:

The system of given equations can be written in matrix form as

H] IR

AX =B (D

|2 =3 X |5
e A2 ] x=[1].8-[2]

NOW|A|=‘L21 :3‘=(—12+12)=o

. . . -1 .
Since Matrix A is singular so A" does not exists.

e L fE S 3 Lo U e

Solve the system of equations using matrix inversion method.

X+2y+3z=14
X—-2y+z=0
2X+3y—-2=5

sl S e E e f
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The system of given equations can be written in matrix form as

1 2 3| X 14
1 -2 1|y|=]0]or
2 3 -1}z 5

AX =B (1
1 2 3 X 14
Where A=|1 -2 1 ,X= y ,B= 0
2 3 -1 Z 5
1 2 3
NOW|A| -2 1
2 3 -1
N-0[F el e ]

|Al=@)(2-3)-2(-1-2)+3(3+4)
=)(-1)-2(-3)+3(7)
=-1+6+21

=26+=0

. . . . -1 .
Since Matrix A is non-singular so A exists.

From (1) X = AlB

Where A = —Adj A

A
Cofactor of element A is
Cofactorof 1=2ay; = (—1)1+1 _32 _11‘ = (2 - 3) =-1
Cofactorof2=ad;, = ( 1)1+2 % _11 = —(—1— 2) =3
Cofactor of 3= a5 = ( 1)1+3 % _32 =(3+4)=7
Cofactor of 1 =130, = ( 1)2+1 % _31 =—(-2-9)=11
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3 O=(-1-6)=-7

a22 — (_1)2+2 2 _1 _

Cofactor of -2~

2+3
Cofactor of 1=a,; = (_1) ' 2 3

L 901

_22 §:(2+6):8

Cofactorof2=4dy, = (_1)3+1

1
1 §=—(1—3)=2

Cofactorof 3=4d,, = (_1)3+2

1 2
1 —2‘:(—2—2)=—4

_all a12 313]

Cofactor of -1 = 845 = (_1)3+3

Cofactorof A= a, a, &y

L aSl a32 a33

"1 3 7
Cofactorof A=|11 -7 1
8 2 -4

S[1 3 77
Adj A=|Cofactor of A] =|11 -7 1

8 2 -4
-1 11 8
= 3 —7 2

7 1 -4

Now from (2) X = A™'B

11-1 11 8 |14
So, x = — 3 _7 2 O

1 [-1x14+11x0+8x5
X=—| 3x14-7x0+2x5
26_ 7x14+1x0—-4x%x5

1 [-14+0+40
X=—| 42-0+10
26| 98+0-20
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_X_ 1 26
X=|y|=—|52
2| 26|78
26/ ]
X 26
1 Z] |78
. /26
x| [1
X=ly|=]|2
| Z | _3

There for X =1, y= 2,7 =3 is the solution.
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.24 B Ee gl Uy
el Jol ez A

-gifww;‘g;l/ggu}'h.l

_éuy.frwﬁgfuit.z

LSS P AL A3

SSGSUAL S

A= [g _12]’]3 - [—31 g]
_EE_ A+ B
SIIFEUALSss

S ERIEHE
_E P A-B

ey Jel ez

ol § VIS L e nd Sy U
oy L Jo g LSS 2

XYY =4 o poi s b g S Sentod gt

X—2y=5
Solve the system of equations using matrix inversion method.

S _AUAgE L gAS L A

1 2 -1
Find the inverse of the matrix. €) I:% §j| (i) |:é %} (ii) |:0 1 —1]

2 2 3
2 3 1]
EeAT A= 2 3 3[Jis
4 1 2
EfELS Sl g e st 6
Tx+2y+z=21
3y—-z=5
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-3x+4y—-2z=-1
25+’ Determinants U AL 2_s f5.7

5 4 7 ] 1 -2 3]
3 -6 5 i 1 -1 2 i
4 2 =3 -2 4 =5
—2 3 —1] 3 4 17
4 5 =2 v 2 5 =2 Al
-3 4 5 -1 6 -3
Find the Inverse of a Matrix if exist .8
1 2 . 100 .
[2 R 3 3 0 i
5 2 -1
2 0 1
1 1 1 Al
1 2 3

(Suggested Learning Resources))'}”dmo)/('/“}{ 8.10

Fundamentals of Statistics : Gupta S. C
Statistical Methods : Gupta S. P
Fundamentals of Statistics : Elhance D. N
Statistics : J K Sharma

Business Statistics : Bharat Jhunjhunawala

157



VeV rg.(é \

2'62&//5!:«&/?’6/@5/{:,54

B.Com 2™ Semester

Paper : BNCM201DET  (Business Statistics and Mathematics - 2)
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Ju 2014 2015 2016 2017 2018 2019 2020
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;Qz[‘al _02 513 p:[l 2 3} P+Q (D-ZFGLuind i ids s

5 6 2

(ufOOOJlM)é:).L’/)%/bKﬂ'/:{uyuédzwé:d/l(/@ﬁlul&}/' ég//'J)Jj@/)ﬁ

v/

1 2 3 4 5 6 7 8 9 10

¢>5g}

50 | 50 | 55 | 60 | 65 | 65 | 65 | 60 | 60 | 50

Ll AIGKEE | 11| 13 | 14 | 16 | 16 | 15 | 15 | 14 | 13 | 13

Find the inverse of the matrix.

S LA L gAE L s

) [% g} (i) [é %} (iii) (1) % —%
2 2 3
12Ut i URE g b8
kg 1 5 10 3 2 4 9 7 8
D 3 8 4 7 10 2 1 6 9
G4 6 9 8 1 2 3 10 5 7
E AP e bl
_5%(@5(;;?4‘,,;/@_(?4-9
&)
B=E ﬂ A=[_11 S}I‘Ly@;-lo
BAQ  AB() oS
cuﬁz}éu/fﬁu;g; Lzozodv-wfd;&w‘;zozomzo19uf‘~3Jf&ﬁutgu:ds,?ﬂ_l 1
AT PRI
A 2019 2020
()i (S8 (er)ed (/)
Jske 5 100 6 150
& 4 80 5 100
W 25 60 5 72
Und 120 30 7 33

159




NOTES

160



