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; L egaute et E S e B AL AP
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b (SfUﬁ)f(crU:f)‘(b‘Uj)f(s‘dﬂ)f(crdﬂ)‘(brdﬂ)

red  blue (ZIf)UZUL..";'J%UﬁZ/}J’

21 ?Ll.pytjzg/.,ggfti;()mpawﬁf‘awgutuﬁmdfffl&é_ﬂ
Siokrn €0 M(p.q)pep & N lollilin 8 Po LIt ekl e
e tbl Ay
e 2L P b [ AF o S U il s 2 FrsQuile 1ed P
_@Lngiﬁg/(ﬁoﬁf beQ

PxQ{(p.q): pePqeQ} ¢ pi

L Jodnp PxQ=0 LA db T PxQic 2rdbotp./]
gltS

A xB={(JUeb) (JUe)e(Jes)eCtl ) e(lzec)e( e es) )

g; {24 BUKAMPDL UL A = {DL,MP,KA} & arns aslss
01 UJU}fu’ﬁuff »s B= {01,02’03} /J'Q?L/Q'w}(jt/jﬁ’ﬁ-}/?

DL MP KA -ujL}né@LKA/;'PM:DLK@L/}:@/&&.(Licence)u’:'/ /
228 L.u;gu‘juJugﬁKJL'/Cnﬁ;/?gm_Ju(states)xeuufﬁ
e srule tnnonlsfe AU ALy e S AL SE e Y

Lune 2 E L s
«(KA,01)«(MP,03)«(MP,02)<(MP,01)<(DL,03)«(DL,02)«(DL,01)Jf » I =
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oAy bl gr 329 LU AU PSS RS e (LT,
ey "Lfg..}'//u:j}?U’C)u)'fé//b"«jduz“%)5/06'9‘}:‘2:/-%/0‘3-3J:U,J)JB

-‘Lt/jubgm,DLA’DL,OIH//?/}&JLZ"»_‘L(W&
Lo UGS T
B= {bl’bz’b3ab4} 9/ A= {al,az}

a, “;2 AxB= {(al,bl),(al,bz),(al,b3),(a],b4),(az,b,),(az,bz),(az,bS), (az,b4)}

23 q«é;uﬁs»%ﬁ%&/@utﬁu@ﬂ;izg/guﬁdfw‘z,/w
L8 (Ba) i a,b) 6 sl Unir 5L
JL{./
u%:‘f'/bfg/:w’/b’égd:uﬁﬁ/’.}/ui/';l‘iUM(/.'/.)d}V;/"ﬁ.:/"/u (i)
Uil s
L Unfopalt A x BIUsaUiBAIUs A pia (i)
n(AxB) = pq 3y n(B) = g s n(A) = p fig, b s
IS AxBUI I e L AULTBLASIE 206 FooB A i)
_E A H S (abe) Uy AxAXA ={(a.b.c):abce A} (iv)
e d S e (1, y-2) =G S 1J6

_Zu;f/.'/.d/l:fi_béjdi'“iJl:ugZ_n(/.'/.)dﬁt/;ﬁﬁg/fxff
y=2=lux+1=3L 1
y=3.,x=2 %t’nﬁbdﬁ/vd‘_/f

St At AUI L QX Py PxQrd Q= {rh sl P ={a,b,c} [ 26

e AL s S



(j:{l’,/ 46
PxQ = {(@,r).(b.1). (.} 1 Qx P = {(r.a). (r.b). (.0}

S EE FOAIg Ul snranlan e U e A S Saadusin
PxQ#QxP

oSSt Ut s S
SZE T C={4,5,6) 41 B={34} A={1,2,3} STt 3
(A xB) N (AxC)(ii) Ax(BNC) ()
(AxB) U (AxC)(iv) Ax(BuC) i)
4 _BAO e ures O S
Ax(BNC)={(1,4),24).3.4)} L
(AxB)={(1,3),(1,4),(2,3),(2:4),3.3)3,4)} 1 (D)
(Ax C)={(1,4),(1,5),(1,6),(2,4),(2,5)(2,6),(3,4),(3,5),(3,6)} sl
(AxB) N (AxC)={(1,4),2,4),(3.4)} &
(BUC)={3,4,5,6} &/ Giii)
—e Ul
Ax(BUC)= {(1,3),(1,4),(1,5),(1,6),(2,3),(2,4),(2,5),(2,6),(3,3),(3,4),‘(3,5),(3,6)}
b PxPxPIP={12} S 4 )i
st
Px PxP={(1,1,1),(1,1,2),(1,2,1),(1,2,2),(2,1,1),(2,1,2),(2,2,1),(2,2,2)}

6l ALK RXRXR s RXR I er b iR A 500

_c‘-t‘l@C/&: R xR={(x,y):x,y € R} — AL $ K6 RxR Ja
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_La&u;}’/‘fg L,,év{(Dimensional space)ss
.J;Mufﬁ-‘at'uj/&nﬁ RxRxR={(x,y,2):x,y,z€ R} cdRxRxR
_‘gauj}(jzgé(Three dimensional space)
_& b BaIA Y AB={(p.q)(pa)(ma)(m,n)} ST 66
{omlspgorden S
{9} =2r€rte =B

217"

DN (x 2\ (51) .
_éﬂ"‘;&{fd/y/}'x)’n(E‘H,y_g)_(gagj//’ N

IS Pt (AXB) T B={3,4,5) Lemlun e S A e T o

-ép‘” HxG 2 GxH 4 H={5,4,2} 15/ G={7,8} S 3

A ST e b el et s St
PxQ={(m,n),(n,m)} % Q={n,m} » P={m,m} 17 (i)
xeBlyeAbrirdbFlibusinsy AXB Ut e b FoBula i)
(xy) &
AXBND)=D > 5 B={3,4} A={1.2} [i(iii)

Sk AxAXATALLLLS s

_E e B aIAC? AXB{(ax).(ay)(bx).(by)} I 6

S YA D={5,6,7.8} 51 C={5,6} B={1,23,4}  A={1,2} /I 7

AxCcBxD (i) AXx(BNC)=(AxB)N(AxC) (i)
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(Relations) 212.3

b F o P={abcl Lan ol

e PSS K6 QualP-Q=(hasdunze

< [Pb WL putusir e in s

— { (ael®)e(ae I ) e(bezt).o(eel))
2.4J¢ PxQ

s x/’éj.ﬁ Z(xy) ez ™
22 Sl PxQ LAFER iUty A

R={(x,y) 1-e- Hs/lr K yrbx x,x € Py € Q}
(Ut P 2 2024 R =2 10 AU R ((ae)e(bed ) (b 2 t)e(eelitz)
e U
e 56 AXB AP SEA R b Fe e Ardb AR 2l 2
e b LI e it A AXB L3R e bl I e
~r L (image) S 6 e s
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255 {1,2,3,4,5,6} = s
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A B RE fiy sE R{(xy)x e Ay eB
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5 JFer()
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fiA>BRL 6L B A r S
W6 Bl U e bt Je s £ QT Ay L e b
e
St ne Fe U mbie LAzt Sl bl e SFFE S ks el
2 b S G AL BT HE U e U SE L2 St S LA
_p SR S
f‘a"ib{)@}/!{NQR:/‘/A"aqK;i,wldbe(éuL IOJ@"
- JoLi=2, g?‘ng} JRA!JU&(L‘LQOLJ;KJ! R={(x,y):y=2x,x,y € N}
Kn ;w'&ﬁ;fz'./.taqvg;w'&baﬁzw)‘aNuéﬁwU;V9N&5%lﬁlf3wKR Jp
-Lgd‘dug:%é'-‘guﬁgd/ﬂug
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R={(2,1),(3,1),(4.2)}
R={(2,2),(2,4),(3.3),(4,4)} (i)

R={(1,2).(2.3),3.4).(4,5).(5.6).(6,7)} iii)
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_LLJi@ng:ﬁJ,:‘L(Unique)cng P2l SR 432 50 (i) gf

‘Luz;gf@ﬁ/diu”-‘a%o@WL4/}’2J}ﬁJ%)2 Ao LGS i)

e Pz 2 e Sl 26 25 o i)
(real vatued J e FErsetwrzrd 56U R G101 Fers (2 FELT 6 _,y/"
(Real function) S &“"7, Je twex ufs KRLRJ'{J&KJI/G s -‘ét’ﬂz{function)
-‘at'U-f(
fiN—>Nby f(x) /(Real valued function) okl < 2 K;l,wlu’.J’VQN(é Wl 12 Jtﬁ‘
g Tavle )3 Sy AN LY Define U AS =2x+1

X 1 2 3 4 S) 6 7

y F= | F@= | FO)=. | f@=.. | fG)=... | F(O)=... | F(D)=...

_‘Q@B;éTable L?@/J"(JF

X 1 2 3 4 5 6 7

y SW=3 | fQ2)=5 | fO)=T [ f(A=9 [fOG)=11 | f(6)=13 | f(T)=15

Some Functions and their graphs J'jic)’/)l:alklﬁf:z.ml

-‘aq,gmu}?wuu Identity function(FESE) (i)
J:R—>Rbyy=f(x)=x xeR [z pefinel, p1/(Real valued function)
1l e Rl 316U Ut 2 Gdentity function) FESH LT AU
_‘agjfL(Origin)Lgf,:(Z.Sy)‘Lf.?r/
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BLISS Il x e R Lz f(x) =3 ﬁgﬂidfx%z;wl?&-axisdf 19
—eUlbhut, oS e bn
xLl ke /;_J‘Lv /1 (Poly nomial function) 6372 (iii)
B G LR
(?u{)c‘_ufd‘wu}ffc‘_ﬁgmﬁne > h S
Ity e W he y= f(x) =" xeRusl [ iR > RS fG13 0
LUK e et 30K S 12 4 Table fsomine S

—4 =3 =2 =l 0 1 2 3 4

—4 =3 =2 =] 0 1 2 3 4

n
= /() =]
< Kd}éTable U&@UI Jp
X
= /() =]

16 9 4 1 0 1 4 9 16

Y

by Fig: 2.10
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2 bl Y define e f(x)=',xe R 2 f 1R >R JG 140>

_‘au’ggzh JD
f(0)=0,f(1) =1,f(-1) =-1,f(2) =8,f(-2) = -8,f(3) = 27,f(-3) = 27 o/f)
)f\ f={(x,x3):xeR} éu’l
T ﬁ:.“/gjui’z.ndﬁdu?f
X

Y!
fix)=x3

anf

X -
g @) s f Uzt J‘@'L C}J% (Rational Functions)d‘@ Ubt (iv)

gx)=0y e “Ui;(deﬁne Sk I~ (Polynomial functions)
1 _ B .
u[i;{f(x):;(f:R_{O}%RLL gDefineZ//j’JWJi@o{(ﬁf}lSJC’

o

S el UK SIS ZE W Table S sainin 2 S )16 fy1x € R-{0)

X =2 =I5 =l 0.5 0.25 0.5 1 1.5 2
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X -2 -1.5

0.5 0.25 0.5 1 L.5 2

-0.5 | -0.67

=2 4 2 1 0.67 0.5

S e e LI E el 0 A e Sl ool B astel 3231661
Y

A -§&@u1ﬂzmdﬁ

8
6 +
4
2

fix) =%
112
(The Modulus function) JEU 3 (v)
L LxeR f(x)=|x|2f:R>R JE

—>X L/ﬁ&?ﬂu(x-c‘;t’MJi@JWugLDeine

J_éézﬁfd/xdgté/.’/.éxr Jf(x) é
LA-Snd i

x,x<0
S(x)=
—x,x<0
Vs 3o fe e
[J> f:R—>R J@Signum fuction (vi)
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e b T
Lifx>0
f(x)=40,ifx=0
-1,ifx <0

KL)&L; Signum-&— {—1, 0, 1};‘/"");? &_ﬁ/}’RﬁUﬁ ngﬁSignum_u; :JJ&U;SignumL'

e WS 1a S

X' €

Y

A

13

+2

+1

, -3 =2 -1
X ( i i i o
—_—C) —
—_—0 +—
—0
\%
Y!
S(x) = [x]

215 F

J‘@K}W@é‘:."/.cq (vii)
S (Greatest Integer)
< U Define 2 /:R->R
e f(n)=[x],xeR
AN L st i a
;yQESUAéZ;j;,/JLF@éi

—e bl
JngEQngnz—-é/%§[X]
[x]:—l for-1<x<0

[x]=0for0<x<1
[x]=1for 1<x<2
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[X]zl for 2<x<3 andsoon
e VW15 fs e

(Algebra of Real functions) ’/J’Kc«lk@&?} 2.4.2

e FE e d 5 Bl b B et Bt SIL 2yt P

¥ scala) e b P LAV e (Seala, o6 Efle b Lt A

e A e 6 o FE i S S Fn A e

» i X—>R {éut (Addition of two real functions) 172 K bli &“"7» (1)
(f+g)m): X >R by (f+g)n) —XcRUg of =kl & g:X >R
=f(x)+tg(x) for all x € x

(Subtraction of a real function from another)\/(} ¥ & /»/J‘Lﬁ 4 1 Gii)
U XcR Ui o ekl & L giXSRHSIXSRY ol
=f(x)=f(x) forall x ex (f—g)X—)Rby(f—g)(x)

Ul)/ﬁ&v.gfzx — R Yt (Multiplication by a Scalav) t/yﬁcdwvg (iii)
L S of ;,/"_;,wd.?ugéa e e MUl gkl X sle S
(o) (x)=0f (x).x € X ~r& /Define LI g fUF X >R

X >R el &3’7 s5(Multiplication of two real function) y/}d/ o o3 (}"Z}(iv)
= () (x) FWgw)xeX lzbn 2 X>RIEL_~§ g:X—>R
-kl

2l &%;gﬂvﬁé (Uotient of two real function) J"J b et W&"p» v)

J&@ugi‘at'lp“bf/"lbcg c/ﬁ@/(}gg/ﬂf; Xc R/}‘Ujéﬁideﬁnec— X—>R

{é} (X)Z%, provided g(x)#0,xeX C)J"L
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e bl 8 g()=2x sl flx)=x? Yo 16
(Fr2) (5, 2) X, (9 () 2o

(fg)x =x"2x-1  (frg) x=x"+2x+1 ‘e Ul S

f -
(gj(x) :%,XZE (fg) x =x*(2x+1)=2x" + x°
X

—e Y Defineysaled B2 Ul e bl g(x) =X st f{x) =v/x Yok 176

gj(X) 1 (£8) () (F-g) x . (Frg) x 2 o

(= e e S

2.3

-é‘f}’”&ﬁm!ﬁwiuliund‘@/ﬁ_’guogﬁ;?ugd‘@a;ufui‘u?%d;’,pp 1
{(2, 1),(5,1),(8,1),(11,1),(14,1), (17,1)} )
{(2,1),(4,2),(6,3),(8,4),(10,5),(12,6),(14,7)} (i)
{1,3),(1,5),(2,5)} Giip)

S lene e kB ELEs 2
O =Vo-x*G) f@®=-[x] ®

_’&@ﬁJul-‘afgdefineaf(x) =2x-54 6L 3
I Gy DGy 1O) )
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9c -
= 1(C)= ? + 32% t‘/mapUﬁFahrenheitc«/ V,?A[celsus e N7onsie J‘w.,g 4

— Y define
S Gy (=10)Gi)  #28) (i) 1(0) (D s

1(c)=-212 Uz
_é"}l’”&ﬂ‘)d/calk@gfjgzﬂ 5
S(x)=2-3x,xeR, x>0 ()

f(x)=x"+2,xisareal number (;;)

f(x)=x, xisareal number (;;;)

S5

c)w/d‘@&“’?_cb-&g,géw!ﬁ?l{éun 8
e

§fe1f R>Rby f(x)= x10
o/

Y
N

(0,10)

(-10, 0)
! 2

4
YI

f(x)=x+10

2.16%

> /=12 =11.£(0)=10 y; f

SED=9 sl o b o f(10)=20
o2 LTUA S [(F10)=0 . f(-2)=8
el

L FFSOE S nesd U
1.16%.9[5@)

B E B ST 6

JL:’,/

ey R={(a,0):a.b€Q} sa-beZ L2 s fitQe QRS9 (>
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(a,a)eR#/aeQrL?(i)

(b,a)eR‘L_.,Jb‘K(a,b)eR(ii)
(a,c)eR Jo kg (b,c) €R yi(a,b) €R (i)

< (a,a)eRézi (a,a)ER(V“,J/‘at%flaufqau’la—a:Oeng(i)Jp
(h,a)eRLUIb—aeZdSa—beZ S ¥ (a,b) R (i)
éu;b—ceZ‘a,bEZ‘f‘ab’,ﬂv{(b,c)ER((a,b)ER(iii)
(a,c)eR Ul (a—c=(a-b)+(b-c)eZ

e PSP ez f = {(L1,(2,3),(0,-1),(-1,-3)} L1120 ¢
_épl"‘f(”)

¢ (191)9(05_1)ER~£’{L§" £l f(X)=mX+C ”i u’l‘é Jp[ﬁ.)‘ U}g}vgff).’rdp
SO =201 4m=2 o e 1 fO)=c==1 5 f)=m+c=1

x*+3x+5 N
Je21Je

x* Sx+4
SE U1x? —5x+4=(x—4)(x-1) f,,ff
v=d b Dy L e B s

sx  R{L4} Swerd 1 gf =1

e W deine LAY G228

_érmw f(x)=

-2
_3 I-x,x<0
f(x)=41 ,x=0

« x+1,x>0

v
217 _gislfg S(x)
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e bnFoe S f ) =1-xx<0 i S
f(=4)=1-(-4)=5;
f(3)=1-(-3)=4
f(=2)=1-(-2)=3
fED=1-(-)=2
f)=2,72)=3,1(3)=4
F(x)=x+1,x>0.7, b5ty f(4)=5
— VIt b
Fo#
—e W define LAV 0

x,0<x<3

S :{3)6,3 <x<10

x,0<x<2
3x,2<x <107
-au”{j‘wjgmad‘uﬁ.,@;%

SADH-7D .
e D1

-ép"”.alvb/f( )=

S(x)= { U/lfrdefmeofu”g//

Jr=xS

X +2x+; J‘w

e a3 e U detine /() = (=1 2 fEE 4
,ér}’”&f/uﬂﬁligu’i‘.%yﬁy/definecf(x):|x_1|zfd‘@g§> .5

e e LR R S = {(lx:; j,x € R} St 6
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