FIRHT 8 TRHET Eifoa

(Functions and Graph of Functions)
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M\\}&\ I 8 FIH (Concord and Function)

H1>fSfes Srwm=y

@3 A1F T SA-
o T 8 FIHW NI FACS ARCIT,
o T 8 FRHT (TN € @G [N Fa0® 2 |

T |, TR, O, @@

E[E] et

I (Concord): @ (FF 25 ST (6 A G B 7 FICSI @St FIHA (& (P SAGI (F ST A1 T
T |
THEE : 0 9, A = {1,2,3} @ B = {1,5}
AxB ={(1,1),(1,5),(2,1),(2,5),(3,1),(3,5)}
R, ={(1,1),(1,5),(2,5),(3,5)}
R, ={(2,1),(3,1)}
TAES Ry, R, ATOIPE AXB 97 TATIG AR A (6 (ACF B (6 G5 997 |
R AXA ST& GL64 @ (TN THAPE A G5 (AF A 6 NI 0 G |
FITSAT GG GTOT SATIG BT ACHF TN (S FHTHT ACACHS 0 71 7 |
@ Ry ={(x,y)|x <y}
Ry ={(x,y)|x > y}
Ry ={(x,¥)ly=x+2} i,e R3 ={(3,5)}
Ry ={(x,y)ly=x+1} i,eR, = ¢
A (O G<R (78 (Domain and Range of Concord): (FI¥ I W EACSTORTES LY A
e Afds G5 (& T (@I W3R [T TAme fex 19 ¢ioee @& 0 |
@ : TR IS R, SRR @G = {1,2,3} 9R @& = {1,5}
R, I3 (©I = {2,3} dR @& = {1}

719 == (Inserse of Concord): (FI 9T R €I AW TCEICSS AN @2 fSiw ToAm 1719 g
R Fae oo SmARy! Aewl IW A TAw A R [eide www Ryl =
{11, (5,1),(52),(53)}

SR ofge 9 W FF9 A = {2,3,4,5) @R B = {3,9,10} 3 &6
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A GG @ NS AW FRT B GGT W [eIey &7 Stid ST STIF 10 I 2R, G5 F1fF
AT T A5 TGOS (16 M 0 T |

M = {(2,10), (3,3), (3,9), (5,10)}

g M Eof6 7R ferere! ARG 3T 1 A7 |

SR M = {(x,y)|x € A,y € B R x 7R y ey}
FR*F (Function): S 7o (6 A GR B O3 IS &S ETHF (@ (P SHAPIHE o 1 =7 58 &

(BT TAIGCE FI*T I A 1 |
FIHT IF [T (I T | T CFCE (BICNe G167 2l AW (& (T G0od 9o A9+
THMITTR A IS 2F |
R, = {(1,1),(1,5), (2,5), (3,5)} @< fofas o
A B

R, G FR* T IR, 1 € 4,1 € BEUR 5 € B G A SIS [ IS |

e o=l FR*T, S P GET 7o TAME Q GO (FF G5 SAMICTR AL FHIS |

FIRHCIR CTITAT, (FICCIAT IR & (Domain, Co-domain and Range of Functions):

@ FRAT I IS AT GIHCE (TN, MOl FI6F (PO @R (FCCCNT (@ AT SAA
(IR BHAWICR A0 T = SO (T6C (A8 0T |
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f TR LI = {a,b,c,d }

f TR (IO = { X, Y, 7,1}

f TR EE ={X,y,t}

ToAR T AR @, Yo 7oF X @R y I IS 7TTe &7 @ X 9 oSG Twa &5 y @7

o (N2 T =N IR ST y (F X G PRAT & | G, y = f(x) A y=g(x) I y = ¢(x)

oy SR ST ol = |

X (& AT 55 GR Y (F TG 5o o = |

Tl *Tore (ST e “ifeTofmaie “FR*" TS WM (F FLEICE FATST @I -
f(x)=x*+3x-5

[ (P AR AT QR (x) 97 I T[S | 94T, f(0) =-5, f (1) =-1, f(5) =35

TARRe: f iR —> RAR f(X) =X+ 3 G0 TR IRA AT X € RGT & f (x) 97 96 A AN

A |

f TRHCT (ST (F (I f B[ DS Fel 27 |

f TR (& (F (@@ f 70O 2 |

AT CCIeNe ez fem:
(i) ST SAPICIT TRICIF (@ B IR x AT (@ I A[CF &) SYRCEF 2 & 2 GPIF IR IR
x COIT (A0 v fite =9 |

(ii) GBI FIHT . [f (x) NBIEF A, AAGF 207 N TR f(x) > 0 2 |

(iii)@mwm—% I AP T g (x) > 0 GR AT h(x) >0 A |
(iv) TR FRHAE @GS T IACS T(F |
W@ 1: 4 = {1,2,3,4}, B =1{2,3,4,57)}
f: A-B, TG f(x) = x + 1 AT IS 20, FRHAFHT (CTIT 4R (@& 67 T2 |
IAE: f(x) = x + 19k (@It A = {1, 2, 3,4},

f=1+1=2 f(2Q)=2+1=3

f3)=3+1=4, f4)=4+1=5
. (OIS f={1,2,3,4} 9R @& f = {2,3,4,,5}

©RIZE 2: f: R - R TR0 f(x) = x2 @0 S |
FANY: FIHF0F (IR e TAF GG R 3R ([& e I8 o1 37T |

TWI=AS 3: f: R — R TIAD f(x) = cos x TR IS, @AMH x «F W GITS (A& =T |
ANY: FIRHNGF (BTN e TR (6 R GR @& —1 (AF 1 2@ 7T e TR |

TR 4: T =g ©itg e wira @I @R @6 T T

D) fO)=Vx—2 (i)fx) =5 (i) f() =VE—2

(V) f(x) = logo(1 —x) (V) f(x) = 2sinx (vi) f(x) =Vx2 +5x + 6
ML (1) f(x) =vVx -2

£ () AR 2F I GR @AM x — 2> 0T x > 2 =7 |

~ (BIE f = {x € R|x > 2}

QLT (BT (TP x G T f(x) @ P 0 A1 SR (BT TG AT 2Me[ AT |

~@e f={y€eR|y=0}
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(i) f(x) = —=

x+2

£ (o) FRATRS 20T IM qR (@FTIW x +2 = 0qx = —2 =7 |
5 (Bl f = {x € R|x # -2}

1
AP,y =f(x) ~y=—
=yx+2)=1
S>yx+2y=1
S>yx=1-2y

:>x=1_yﬁ,tﬂ?“'ﬁy¢0

@& f={yeR|y=+0}

(iii) f(x) = V4 — x2

f(x) RIS 207 I @R (= AW 4 — x2 > 0
A, 4 > x?

A, x2 <4

a, x> <4

qb, x| <2

Aq,-2<x<2

@ f={x eR|—2<x<2}

(SR TSR £(x) @ I ARO0 < f(x) <2
~@8 f={y€R|0<y<2}

(iv) f(x) =logyo(1 —x)

IO 23 IM qR @AM 1 —x > 0

A, 1>x Mx <1

(Ol f = {x € R|x < 1}

(SR MRS £(x) @ AT (@ (&I I T 21 A |
@& f =R

(v) f(x) = 2sinx

x O3 @ (I IR A G f () TGS
~CCIGH f = R

COICCNT AP N G —1 < sinx <1 V-2 < 2sinx < 2
~@8 f={y€ER|-2<y <2}

(vi) f(x) =VxZ+5x + 6

x RGO Z(F I G (@9 AW %2 4+ 5x + 6 > 0

A, x+3)x+2)=20F

S5 P =@ IM (x + 3) GR (x + 2) TORE GAIYF T AP =T |
iR (x +3) >0 9R(x +2) =0

A, x> -3 qR x > -2

R, (x+3)<09R (x+2)<0

QAq, x< -3 dR x < -2

(I f = {x € R|x = -2 x < —3}

(TITICRR ST AT f(x) G N 0 31 OF (ACF IG (@ (PICAN I AT 1S IR,
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@& f ={yeRly=0}

Wiz 5: X = {6,7},Y = {3,8}9RR = {(x,y)|x € X,y €Y 9R x > y}
(e R A0 (60 e | R R R~1 TS TIGER (O @R (@& 67 0 |
I R = {(6,3), (7,3)}

T R = {6,7}

@& R = {3}

(OIS R~1 = {3}

@& R~ = {6,7}

BRA 6: f(x) = 2 T £(3) @ f () W w
SL: £(3) =

2x3-9 _ 6-9 _ -3 _ 1

2x34+3  6+3 9 3

()= ST =

o 2x3+3 T 143

BWIRAY 7: f: R — R <R f(x) = {x; j’r 52)"3'6"522 = £(5), £(1), f(—2) ey e |

AL x = 5,2 f(x) =x2+3x 5> 2
o f(5) =5%2+4+3x5=25+15=40
x=1L2f(x)=x+2.1<2
~f()=142=3
XxX=-22"f(x)=x+2—-2<2
ff(=2)=-2+2=0

@vnér%%?ﬁ%tw

@3 AT T SA-
o RSy 2T FIRHT I FACS AR,
o  FHTNF 43 T FACS ARET |

37T *3 | G- e, SRS AT, WS I, TN R , 3 T |

(5[] i

GF-9F TR (One One Function): (G4 o foF ToAWMMeR & I (@FCeTe fog foF
2SR AN AR SR FIFFAOIF IF-GF FIR* I &7 |
I x;, X, € (OIS f ARG f(x1) = f (%) = x; = x, A FRAFG G5-G3 |

T W =T e e
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1

OF-F TR OF-GF T T

BWIZ 1: f:R-R, f(x) = x + 1370 IS TG @F-0F T 1, @7 o7 foq T & f(x) @7 foq
&g W sirezr A |

Baidd 2: f: RoR , f(x)=x2 a1 IS TR @F-9F 77 IR, (2) = 49k f(-2) =4 &7
of o< 4 #IeT AMF |

A& FR*F (Universal Function): T A9 SAMIT o0 S*(220 F0ET SICF LS FILHT
0 | R TR @& IM (&I-(TTTT =7 ©OfCF AfGE G5 0T |

N — }
- ——
-
A PIRA AP FRHAT

TWim 3: A ={1,234}, B=1{23457} f:A - BaR f(x) = x + 1 9 AGF TR
BWIZT 4: f:R » ROR f(x) = x2 32 ES T | IR AUHE @& (FICCICAT T I T |

FRAIfErS FRHT (Composite Function):
AP, f:X - Y AR g:Y - Z G0 T | gof TR FRHT Ffod FRENMTS (Composite) TRHT I
R f 2T FE FCE AR OFAT g IS A |
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ST T GZo A T

TR 5: f(x) = 2x + 1 9R g(x) = x2 4+ 2 =

=R (gof)(x) = g(f (%)) , ST T (fog)(x) = f(g(x))-

1) (goHNx) =g(f(x) =g@x+1) =Rx+1)?+2=4x?+4x+1+2=4x>+4x +3
(i) (fog)(x) = f(g(x) = f(x*+2)=2(x*+2)+1=2x2+4+1=2x2+5

(i) (fofNX) =ffO)=fCx+1)=22x+1)+1=4x+2+1=4x+3

wtow FRAF (Identity function): f: A —» B FRFAGE SCew TRAT J0 = IW 76 x € A 99 &
fx) =x=F1I
TRIEA 6: f: R - R R f(x) = x G0 oW FRHAT

&P TR : f: A - B RGP FIP TRHF I X AM 7 x € AT & f(x) = k, k € B=I |
BRI 7: f:R > R, f(x) = 2 935 7P TRHAT |
TR 8:

A B

o
—~

RS FIRH: £: X - ¥ 710 3o TR IF-9F IR ARS T f @ e T f 1 @ 1=y >
X AR o I =, (@RCH 7 y € Y I & G0 &+ f~1(y) = x € X Wi Qe |

X Y

f:X->Y ffl=Yy->X

S : £ (f1(0) = £ () = x

TRIR@ 9: f: R-R FR4G f(x) = 2x — 3%@ A(C =@ M @, FRED GH-9F qR ARS |
£1(x) fefar ey |

IAYE: AR x4, x, € R G &)

f(x )=f(xy) =>2x; —3=2x,—3 =>x; =x,

- TR GF-9F |

A LA, f(x) =y

qq,2x—3 =y

A2x=y+3
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R BEA
FRHANDGT @8= R , @ (I IR IR
SR @ (P y OF G (BICNC IR N #A1e2T I 9 efforzK y |
- TR NS
CTEY FIRAAT 9F-9F G HIE |

x+3

70 =52 () 7R o B e y o W g 3 1R

BARAT 10: 4 R-{—3} @R B:R-[} @R f14 - B, f(x) = = w1 Tf© 2T ¢ @ A @3-
GF GR AMGE, f~1(x) e T2 |
I : QT x,,x, € R (O f @1 &

_ x1—3 _ x2—3
G )=10) = 2252 =22

=, —3)2x;+1) =(x; —3)(2x, + 1)
= 2X1Xy + X3 —6x1 —3 = 2x1Xy + X1 — 6x5 — 3
=>x, — 6x1 = Xx1 — 6X,
=>—x1 — 6x1 = —6x53 — x5
=—-7x1 = —7x,
=X =X,
- FRAG G-I |
WA, f(x) =y
x—3

Yo Y
A, x—3=y2x+1)=2xy+y
Aq,x—2xy=y+3
A, x(1-2y)=y+3

A, x = 13’_“;33/ w fl(y) = 13’:;? TR - 1 (x) = 1x_+2?;
y+3 ) a3 .
SX = T o f 1(y) = T (l)
QA y =2 g By = GO I ST T | @ WG QT @ (P y <7 & (BT K s
FETRY TRHAFD GF-9F IR K |
=22 =2 -4
1-2X1 -1

Taie 11:f(x) =x24+3x+19R  gx) =2x—3 A (fog)(x) T 39, (gof)(2) G

(fog)(2) & N foyefy TP |

T (fog)(x) = f(g(x)) = f(2x — 3)
=(2x—-3)>+32x—-3)+1=4x2—12x+9+6x—9+1=4x>—6x+1

(gof)(x) = g(f (x))

=g(x?*+3x+1)=2(x*+3x+1)—-3=2x2+6x+2—-3=2x>+6x—1

(gof)(2) =2.22+62-1=8+12—-1=19

(fog)(2) =4.22 —62+1=16—-12+1=5
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@Ww

a2 Ay T -

o TRU® T (F6 FACO AR,
ATV FRHE (Fb FACS A,
M FRHET (F6 FACO AT,
farrfifos TIEa (Fb 00 AT |

[E[E] etz

FRACTE (F5: (Fb *wd Sfodiae o e b | s & 8 AR fofes Hae &b e |
ARIRE G (BT FRACT (F> SR B FRHACT AP FICF el 1 A |

(Fb ORI T ol [REm ofs =@y a4l wadE | @I=:

(i) TR orF i3 ACHACE afoars e |

(i) TR*G SRS & |

(iii) TR RIS (=7 FCF (1 |

(iv) FIRHTER FRT FoP (BT AR (BTN S NCF G FIHTTI (T |

fegre e : %ﬂwm?WWWWy:f(x):ax2+bx+c;a,b,cERdW(ai0

(FTCYT L]ME:

(i) @ a0 fedIe FRACTR X GG 7198 |

(ii) y S My ST AR @R ACACE (+Tivaf’ afest =7 |

(iii) Tfoafs Tee fow =07 , AW 0 < 0GR =_ee fow =07, T a > 0 =X |

(iv) ETfDal SrFess =1+ A1 (27 F40eT U9 IR o1 AT AR GF (I R o7 A 7 |

A fadre TrRetR eTeiva st  3fs e 3964 <=4t == m:

(i) e 22 fodfe ey @R 2 = 0 407 x @7 W Foefr 0 R RS foefe v =29

(ii) @2 Mfore TR0 M «fiaey T3 LR 9= =63 |

(iiii) *I$ (i) S AIY x 9T A oS! 4 TS g AT &5 y @7 I el 0o 207 @ =2
o fadfar sace =27 |

TS U ST N PO (FD TP O 2T |

THIRR 1: y = x2 9T (Fb O 7 |

W:%=2x=0:>x=0

x 0 1 -1 2 -2 3 -3
0 1 1 4 4 9 9




THS SifTs ST *ilg

y = x2 @@ (0,0) Tre =6 7 | I@ @4 (0,0), (1,1), (—1,1), (2,4), (—2,4),
(3,9), (—3,9) 73 N | et Ao @ T2 @Tevat wies 27|
Y

A

(,0) X

[SIRESE
(i) W x oS =
(i) x 97 T TGS I FYF ACE o AT y 97 NF AGS GR I =11 |

TARA 2: y = x2 + 3x + 9 TRAC (FH ORI P |
T 2 = 20 +3 =0 = 20 = —3 «. x = — LS IR I 0 |

x -3 0 1 -1 -3 —4
2
y 27 9 13 7 9 13
4
A ¥
\ /

FIRHT 8 FIHCAF @Tifog
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FIRHCAR (FCOA (AMIBT:

(i) TPRACR CHBMB x = — > TN AT AT |

(i) (FHo SITo=y |

(i) &5 y =27 e fes Tea 1

TpF T : IbF TR AR AP y = f(x) = a¥,a # 0 FRd@ &1 (0,1), P =31 x 7%
EfbE o SHITes 207 R ERbE FIFL x THSE ™ FAF a1 | S FAR x THP ST 4
A |

BRI 3: y = 5% T (Fb R 3 |

AAYI:
x 0 1 2 -1 -2
y 1 5 25 0.2 0.04
y
< | >
2 -1 (00 l X
[SIRESF
(a) &0 SRy |
(b) CFBC ST ™ FC T SCHF NG T 7 |
9 4: y = 10* 9T TG KHH 3 |
IAH:
x 0 1 2 -1 -2
1 10 100 0.1 0.01
=~ @R (0,1), (1,10), (2,100), (—1,0.1), (—2,0.01) Toxfr geisiy
N
X' < T > X
v
YI

BT 0 resTeR Be Reafve
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FIRIA (T (AT

(@) FIRHET yorHcEd (0,1) Rre @ 963 |

(b) & SIffozy |

(¢) 4GS x TP SN PP T |
(d) x 99 W IfEd &y @7 WF o I AR |

9 5: y = e¥ OF @I THT T |

SAI:

FTG g2

X

1

2

e

- TR (0,1), (1, €), (2,2), (-1,

A

)

(0,1)

_

yA

—z,i) oyt e

e2

T (FHF (IMBT:

(0,0)

v

(@) TRACE y TS (0,1) e (=2v 5 |

(b) HGF x TP S PP |

(d) x @ N I MLy 9F T 7S I A7 |

FAI:

T 6:y = e T TAI6T SRFT T |

><V

X 0

-1

-2

y 1

e

eZ

| | =

“’N|v—k N

- TR (0,1), (-1,e), (-2,¢2),(1.2),(2

T (FHF (IMBT:

(@) TRHCTF y STHCF (0,1) RTe (=9 3 |

(b) S x THCF PN 4 T |

1

e2

(c) x @ W< g Ly G W TF© FICO AT |

FIRHT 8 FIHCAF @Tifog

(0,1)

A

) i ey

AY

~

v

(0,0)

BT 00
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TNV FRHT: y = £(x) = log,x, x > 0 *TNRWAR TR W_y Fg @T2va o5 (e =@ |
Tifotas LBy -

(i) erfafs x ses (1,0) Ree v 33 |

(i) AT x - 0=, O > —o0 7 |

(iil) AT x > 0 W, ©IF y — oo 2 |

(iv) y e @Eafoafs SHieT = 363 |

™ 7: y = logqpx, 99 (FD NP FL |
FAI:

X 1 oo 0

0 00 ﬁ

b Y

IR (1,0), (00, 0) (00, 00) TSTIfr Aot
(1,0)

d
<

Xy

FRHCI (FHCHF (A8

(a) ETbaA’ x % (1,0) re @ 3@ |
(b) AAGE y TS SHICT =4 I |

(c) x @ < g & y @ W i o |

@ 8: y = Inx T (FD NI FLA |
AAL:
X 1 0 o)

—00 o0

-, IEEAT (1,0), (0, —00) (00, 00) TwFIfVr RAgai S

A

A 4

(1,0)

TR (FHCHF (A8
(a) ETbaA’ x % (1,0) Rre @ 33 | v
(b) AAGE y TS SHICT =4 I |

(c) x &3 < &g Ty & T Jia AR |

fararfifes TR fog Trrree (e =e=:
9 9: y = sinx 97 (F> SRF FFF (—180° < x < 180°) |
FA:

X

—180°

-90°

00

90°

180°

y = sinx

0

-1

0

1

QT By feefRwrieT
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\ Y

P | | [
-180° -90° (0,0)  90° 180° X
A
[SIRESE
(i) @S i<ty |
(i) y =% (0,0) e (@m 33 |
(iii) GTIOTER AEH T 1 @ FEIE T —1 |
BRI 10: y = cosx 99 (Fb SRF dPA (—180° < x < 180°) |
FATLI:
x —180° —90° 0° 90° | 180°
Yy = cosx -1 0 1 0 -1
AY
(0,1)
« . : AN
-180° -90°  (0,0) 90° 180° X
v
[SIGESE
(i) IS SRy |
(ii) y % (0,1) 0o @7 33 |

(iii) ETIOTER A T 1 @R AR T —1 |

BWIzd 11: y = cotx U (Fb SRIF FF (LT, —90° < x < 90°) |

IAI:
x -90° —45° 0° 45° 90°
y = cotx —00 -1 0 1 o
I @ TR (Tfoa

FTG g2
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(0,0)
-45°

A

-90°

o /

90°

[SIREIE Y v
(i) cTafbafs o1 fRAgarrst |

(i) y STCHF SRAR x = 90° (FTH S »H F(F |
(iii) y STCHF AR x = —90° @AF SHIH “14 IF |

G TFIR: SR FIRXCA LR S y = | £ (x)| = { _flfg)flfg)ioo
TRIZE 12: y = |x| 97 (F6 SRIF T |

x,x >0

TLR: y = |x| = {

x,x <0 AY

X

0

1

-1

y

0

1

1

(1,1)

(1,1)

A

xv

[SIGESE (0,0)

(i) erfoafB (0,0) g st wvdre =g, oS
(i) 935 F=eTeRr “Area AN |
(iif) x -owCwe e Tafbe wfeg 72 |
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