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I I
X
L 1 :

50 - 2

= 50 2X

= 100 2X

X
= * *
v = (50 - 2x) (100 - 2x) (x)

= 4x3- 300x"~+ 5000«

3 2 16
X
16 - X
= (16 - X)X
= 16x - x»
y
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(b)

1 (A)
V
10
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|
10
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X
Tfr2
(h) 10
(TYyr2)h
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220 2
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Sh < X =l

-100 - 2x.

X-H<-
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9
|
1
2 .
3.
4.
5. 80*/
6 . 80%
(Quadratic Function) f(x) =
2 ]
ax + bx + ¢ a,b,c al o
a
y
4
0 +X

a> 0 a<0



a>o0.,y
a<0,Yy

2)
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= ax + bx + C

= aX+-~Y> k¢

a2 +(22) +° 42

*oax +dr)2 +¢ - 4l

X+ —1 =0 X = -
X + :0 X=-YY
RN
= 2X2- 4x + 3
f(x) = ax2+hx + ¢
=Nb =4, c=3
X2 2
-b
y X =
(-4)
TUT
= 1
y = 2(1) - 4(1) +3 ( X =1
= -x2+Xx + 5
N
f(x) = ax + bx +C

=-1, b-1, ¢ =5

X2 -1



y X -1
2(-1)
L2 ]
Y5 - P> +2+45%
4
y = C Ea
1
31_4£')1)
£

1) y = 2x2- 4x + 3

2 y= -X2- 8 - 10
cfa
1.
2 .
f(x) = ax2+ bx + ¢

1.

a 0

a <o

114



()

1.

= ax2+ bx + C a’
a
1 a> 0
2 a <.0
y:ax+bx+C
(ax +bx) + c
a (x2+ X) + cC
) . bxz
alx ax+ 2a -~
| 2 Db L2
alx ax+ L? -
[Z.b ",.2]1
alx ax+<2? 1-
y = *&x t+jb2+c -
a1>0 7y X

(Quadratic Function)

(U
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a,b,c

f(x) = 2x2+ 1 (

f(x) = -2x™ X - 3 (

b2)|+
1

tC

ah?2
AR N
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y

y

ax2+ bx + C

2X2- 4x * 3

= —x2+>< = 5

2.8 9,10 80%
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807,
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uat vy

10

8%

820

f

= 2X2- bx + 4

y x =0
X y =0

X Y
y = 1(0) =
2X2- bx -+ 4
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(1.,0) uaz (239) Hoarlansmavgunnlyil
4

y

- L o - . »
PPN 2 vANIIHTaINNNdu £ LdanMunln

f(x) = 8+2x-x2
f
e e,
y = f(l) = 8+ 2 1 =9
a.9
X y
0 y X =0 y = f (0) =38
2) X y =0 X2- 2x 8 =0
(X 4) (X + 2
X = -2 4
y (0,2)
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Y |

1 1 2x2- 3x + 17°:0
y =2x2 - 3x + 1

y =2x2 - 3x + 1

YA

LSIE

2
[ ) . - 1
IINAIINAT LNUIN Y 3o lﬂUQ'\u’JuﬂU \ua 5 <x <l

| 2x2- 3x +1 <0 jx /7 J <x < I}

1)

{ X (20 - X)

y =X (@0 - X)
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2 a
=10
y X =10
10
X 20 -
20x - X
y = 20x - X
1004 4
!
1
"
y X= 10
10
-X2- 6x™ 5
y X =0

AV

22(0-1)
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>
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11

f(x) = 8+ 2x -

y = 2x2- 3x
( X

Lsunsvoav

4
\

X + 4
X2
I
2x2- 3x + 1<L0

"
y 4.0)

= 2x2— 3x + 1 laseil

1

{x [ J<x

0 1
y J<x-0
2x2- 3x + 1<0
< 1]
20
X
20 - x
x (20 -- x)
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Y = -2x2+ 88x y X
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2.2

=21t - 312

fox) =2x2+ 2x - 1

O
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in (Polyncmial Function)
7
1.
2.
3.
4. (
5. Y
6. 80%
(Polynomial Function) [ ]
f =axdl+an Ixn ~+... + ax + aQ an an 1 .../
az,an a0
ell] =11
£00 o1 1t a
=2
=1
=0
D J () =a22+ a2x +aq a2 ™o
f(xx) = x2+ 2x+1
2) J f(x) =ax +aQ ~0



3 2 f =aol a0

1) (Algebraic Function)

(Expression)

f(x) = 3x -4
f(x) = x2+1 +2

{ x) = 1+ X
2) (Transcendental Function)
(Ej~™jonential Function)
f (¥ = aX X€ R at R+
aj 1 f(x) = 2X
(Logarithmic Function)
f (x) = log™x Xe R+ aER+ a ™1
(log”™x A)

f = log™x

v



2.3

2.4

f(x)

f(x)

(Trigonometric

sin X f

cos X f

3x2-- Xt l

1 X + 1

5x + 3

sin X + 1

log™

Function)

(sin X

(cos X
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(Expression)

«
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(Polynomial Function)
f(x) = a*xn+ a® 1xn + ... + a’x"+ atx + a?

at,an_l,a"_2,...,a2,a-j"a0

(Algebraic Function)

1. 80V,
2. 80/

3. 80"/
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1.3

1-4

<

~ < < <

X3+ X2+ X + 1
32x
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f X
gof
o
80
f g
.
f1d =a, f@ =c ,
g@ =P , g =p F
g
g(f() =g@ =P
g(f(2) =g = 4
g(f(d) =9 = p
gof
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(gof) (1) = g )

(o) @) = g(f(2))

(gof) ) = 9 (fQ3))

(gof) () = P

(¢ )@ = ¢

(gof) ) = P

gof = (l,p), (2,0
** gof Rp

/\/\

@"‘—*’—“’z =g(y) = g(f(x))
gof

gof ANK
(x,z)e gof Z = (gof) (x)
(gof) 0 = g(f(x)) = zZ

gof X \ g

Rfc D Dgof = Df

1 X PPN 5
2 } > b » 8
3 » C 10

12
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f = {0a, (2.b), G o}

{(a,5), (b,8), (c,10),

Q@
Il

Il
a1

(gof) (@D g(f M) g @

(gof) (@ g(f(2) gb) =

g (©) = 10

(gof) (3 g(f(d)
'. gof (1,5 ), (2.8), (3,10)}

* gof Rf'C Dg

f g RFLC@

f g gof

(gof) ) = g () xeDf

= Df

Rﬁ’\Dg f g
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fo="j(lha), (3, ), (5,¢)0 , g = j(a,8), ( ,11)
(¢,13), (d,13)l
1) gof 2) fog
1) gof
f dg gof
Dgo?’_Df‘
gof (@ = g(f¢v) = g(a) = 8
gof(® = g(f@) = g() 11
gof(5) = ¢(f(5) = g(c) = 13
gof = ((1,8), (3,11), (5,13)}
2) fog
RgCD f

Rg = {8,11,13,15} , Df =(1,3,5}

FR_RO7 DT
fog

= {(ha) (8, ) (5.¢)f g = {(a,8), (L, 11),(c, 13), (d, 13)}
gof fog
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ifam

1 f(x):x+3‘g(x):4x' 1 f(I),[(—3)‘

b, ol oll [ acray, g

1. f A 111 B g I

f@ a,f@ = ¢, f@B =
g@ = P /g = P fg(c) =g
f g
g(f@®) = 9@ =P
g(f@) = g@© = ¢
g(f @) = g =7p
gof ( )
| A C
(gof) 1) = g (D)
(gof) @ = g(f (2)

(gof) (3) ag(f (3)
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(gof) (@ = P
(gof)(2) = q
(gof) (3 = P
gof = {(,p), (2,9)
2 gof A C
RAc D
f g
3.
f o1
'/”—\\ ,//’— R
A B &
7/8\\ &/g\
\ ! “‘ {/ V“
+—————— b1 8
4. yof A C
Rf\:: Dg
5.
xXEA , yep. zee
f A B (x,y)ef y = f(x)
g B C (v.2)e g Z =g(y) =g(f(x))
f _g Eats
Sy, R
A R C

y =1t —g=9gw =00f

gof A Cc (x,z)irgof Z = (gof) (x)



1 f A+B 4 b

—~ —~ —_
< [den] >
o o o
—_—n —h —h
—_ —_—~ —_——~
oD (&S] I~
N— N— SN—
11 11 11
[{en] > [{en]
—~ —~
—_  —h —h >
—_~ —_~~ —_~
(@) (& ] I~
N— N— N—
N— S— SN—
11 1 11

gof = [(4,9), (5,10), (6,9)]

0 A=lab,c} |
f = I(a,l), ( ,3),

¢ = {(1.5), (2.7),

R={1,2,3}
(c.3)]

(3,7)}
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Rf = {1, 3}, = {1, 2 3}
ReC Dg gof
gof = {(a5), (.7), (c,7)}
9I ]
1. gof RS Dg
fog RgC D,
2. ogect oo gof
, 7/
f A B g B C
% f g
A C
(gof) (X) ! g (£(X))
1. 80%/
' 2.
%

3. 8%
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(1) gof (2)  fog

awnn (1)  gof

(2) Rf, Rg . Rgof
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13
-2
80*/
807
f(x) = 2x g (x) =X +3 gof
gof, fog
f(x) =__2x
Df =|x/xeR”™ ; Rf = (X%eR I
g® = x +3
Dg ={x/xeRj ; Rg = {x/x£r]
f R-C D
go ;
(gof)(x) g(f ()
0 (2x)
2x + 3
- &
Avuu gof = {(x,y) /Yy = 2x + 3}
fog flimsnzan R C D
g f
(fog) (x) f(g(x))
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= X+6
U fog ={(xy) [ y=2x+6
f) =X+1  oX) =/T  qof
N gof
f(x) = X+ 1
oo - X ' I

= (xIx 01 r RJ:{yly> OJ
gof R1 [g

fog R [j
(fog) (x) gc (g(x))
f(/
= ot 1
ng = gxly = X+ |

f(X) = XMoo+t g(x) = 3 - 1
QNCD o0

f(x) = X2+ 2x + 1
= (x +1)2

D + [l
£ = {y/y&
g (x) = X-1

D = | x/ix Erl

Pg = {yly (R}
eog  of of gof  fog
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(gof) (x) = g(f(x))
= g (x2+ 2x + 1)
Pkt 1o+ 1)
(gof) (-1) -ICED
gof(-1) = 3((-1)2+2(-1) +1) -1
= -1
(fog) (x) = f(g(x))
= f(3x - 1)
= (X - D2+ 2(3x - 1) +1
(fog) (6) 6 E
(fog) (6) = (3(6) -1)2+2(3(6) -1) + 1
= 324

X2+ 1, g(x) = x 1 g(f(x)) f(g(x))

2x2- 1, g(x) =x + 1 (fog)(2)
X
x+ 3, g(x) =4x -1 f(a), g¢(a)
f(g(x))
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1 /
f(x) = 2x {xixer[ jylye RF R o Dg of *
g (x) =1/ {xIx 220} {y/y 2 0} RJC Df fog

2-3
1
f g sure
gof 1 { (gof) (x)
g(f(x))
g (f (x)) sure sure
1. 80#
1 2. 80#

2.3 3-6 3. 80#



f : R—k R g R-—R
fo0 = XX 9x
g™ = x2+1

@ (gof) (9
&) (fog) ()
©) (gof) (3
O] (fog) (-2)

: R—"mR g : R—*R
f(xX) = x2+ 3x +1
g = 2x - 3

(1) fog
(@ gof
(® gog
(4) fof
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2)

I f
(Inverse Function)
f 1-1 y = f(x)
f X
( X )
X =t~y yeD"-1
y = f 1) xeD -1
f f(x) =3x +1
f = fy) Jy T o+
f-1 =1y [ x = 3y 41}
X
Ny [ X- 1= 3y}
= 1xy) T - x;i
f 1-1 f1
X - 1
f1x) = xy4
f(x) = X2 f1 f1
f
fo=ity) 1y =%)
f1=g0xy) [ X=y2| ( A
= {xy) I'y=-3}
f1 - ' (1, -1)Gf 1
1
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AL f 11 fn 1
2 . f ' 1-1 fn
f 2
1) X y
2 X y m
3) X y
( f )
L f = {(1.1),(2,8),(3,27) , (4,64)} f-1
2. o = foen oy = X2} g1
1.
1

f={2),(23), G4} f1={(21), 32), (43} y
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x oy (xy)
fl= {(qy) 1y = 3x + 1
fr 1= jxy) Ty = 3x + ]
X y
f1 = {(x,y) [y = 3x + 1}
fAl = {(xy) /X =3y + 11
1 2
3 2
2.4 3-9 3
= J(xy) Ty =3 - 21 f 1
= j(ad)  (d.2)  (.3), (c4)} f=ja 1)
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80%
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YA
1 fo= |(x,y)e RXR I/ y = 2x + |}
—l > ) -1
awmn ualvsuns sy £ uay f
36nn 9 n £ = {(x,y)E’R XR/y= 2x+ l}
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-1
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S D>%6)

90

f g Df g

f+g =4{xy) 7y =1 +9Xx

f-g ={xy) 7y=1fx -g®

f ={1.3).(2.1.(3.2.(4.0}
g=ij02) .23, GH}

xe DOF O

xe DF Dgj

f +g f -y
Df = {1,2,3.4) ,Dg = {1,2, 3
V oOopoo- 1123
. f +g = {(1,5),(2,9,(3,6)}

f - g = {(111)1(21_2)1(31_2)}

1%



2 f=IXxy /7y =X O< X-<¢5j

g = [(x,y) I'y=1-

f +g f-g
D, Ix7/70~X 5 , D, = R
w=ln D JXx/10<xM5j
(f +9) (x) = f(x) + g(x)
X+1,0<x<h
(f -9 x) = f(x) - g(x
#/Xes, 1
frg = jxy) |l y=x%x+1 O% X 51

f-g = {xy) ly=x-1 0 x<sl




1.7

a 3 f(x) = X+ 1>9(x) = x (f +9) (x)
(- 9)(x)
Df =jx 1 x€r}, DL = X Ixérd

Df Df =1x / xer}

(fF+) ) = f(x) +g (X
= (x+1) + (x2)
= x2+x+1

(fF-9 0 =fKx -9k
= (x+1 - (x2)
= X2t x t1

1) fo=703),(25,37,049}, 5= 1(2,6),3,8),(4,10)
f+g f-q

2) b= glky) by =x"h g = y) [y =20+
f+yq f-q

1 3-4

2,

3.



f+g
2-3

3-4

frg = [(xy) y="1(x +g(x) € phl

2-3
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X e Df

80%

}

159

80%

80%



mn g

t1={(1,2) , 1»2,3,4} {2457}
(2,4)
(3.5)
(4.7)}

91={(1,1), {r.2,3} {1,2,3}
(2,2)
(3.3)}

=
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fl+g1={(1,3), (2,6) ,
(3.8)}

£1-g1={(1.,1), (2,2)
(3,2)}
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fg =

1

{(1,1), 3.3),

Df

17
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807/
80/
f Df’ Dg
1(x,y)/ v = f(xX).g(x) xGDf dJ
O /Y 290  xeDfn Dy’ g0 * °}
f = {(@@,5, (2,10) ,(3,15), (4,20), (5,25)]
_ {1.2.3,45, , Dg={1,357}

[1.3.5}
D k353

{ (1,5) , (3.,45) , (5,125)}

{(1,5), (8,5, (5.5}
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2 FO) =>- 1,900 =X+ 1

={x/ x€r}; bg =|x 7 xEr!
={X/ xgr|
=1 X/ xER}

of =1 X/ xER, g(x) )

(f.9) 9 f) .90

x-1)x + 1
28 1 XN

fe N
g soo | 900 ~oO

f.g = |

[da» L]
11
——
<
N
<
11
>
.!A
>
>

3 FO) =x + 1 g(x) = X2 (f =g) (¥

(H

:jX /:ery1 b =1x7s XEry
of bg =I1X/s Xergj
Ff.9)(x) = f(x).g(x)

= x +1D X

= X% K
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) () - gigxl)! 000 o
X+21,X
X
e Ly
X

{(1,2), (3.4), (5.6)} ¢

jxy) 1y = x+ 1y 0

>>

23

{(1,3), (8,5),(5,0),(7.9)

F(xy) Iy = 2x|
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f{(12),(23), 3.4) {L23.4) {2345} 323} fisq
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f (x,y)Ef

1 r1 = {(1,3) .(2,4) .(3,5).(4,6)}

/1X 3
2 4
3 =5
17 Xs/

ri
2 r2 = {(1,2) (1,3) ,(4,5), (56)}
\ 2
3
S i
6
r2
, (1,2), (1,3)
3 = {(1,2),(3,2),(4,5)}
l -—
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S

(x,2)€ f
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cy!
r
(x,y)E£ (x,2)€ 1
y X Z -lih X
y = 2 r
Vi z r
4 f={(x,y) [y =x2+ 1}
(x,y)€ef (x,z2) €f
y =x2r 1 7 = x2+ 1
y = 2

(1,-1)¢ g (1,1)6 g
g
6 =Xy Ty=x +1] '
(X,y)€ (x,2) £
yo= X+ 1 7= X+



T =) I X= |y

(1,-1)E f (1,1) €f
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11

(x,y)¢ f}

=y

Q)

rii={(xy) 7/ y = X2} (X/xeR jy/y->o] Y
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A= {1,231 B
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x lzl 1’0]1‘2’3’
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f (3) =
£(x) X =1 X 1 f
f(x) = x2+ 3 £(0), f(-1), f(a),
f(x + 1)-f(x)

f(x) x2+ 3
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|
|

B

[}
X
\J

1)



2)

D

11

1.2
1.3

2

40x

tT

2X/\



25

@

S
@

©®

®

,\
e

8 &8 @

X2+ 2x - 3~ 0

X'- 2x> B

2

X+ IOx +24< O

X'+ s x <4-15

2

X- 7X-44=0
28 - X - XX 0
'X2+6X =5

2

Sx-: X

y:3x2—4x+2
y:2x2—4x+1
y:x2+3x+4
y:6+x-x2
y:—16—8x—X2

h(t) =20t - 5t

@
@

=2201 - 2212

t

2

292
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P=-2 2+ 88 P

40 1 ?



?1 yfa

1. (1) x2+2x - 3 .0

LY
-3
_3\\2/ 3"
-3
(x IXxGR -3 < x< 11
R- (-3,1)
(2 x2- 2x 7>35
X2- 2x - 350
L Y
-8 \-4 4 |8
1 =12
]
x: = ‘24
by
N
Ix /x€R 5 <x<7f

R_(_5!7)
(3) x2- 10x +24< O

\ )

0 B 4\;//'%_’_.

| x/4-Cx <6



(4) x2+ Bx" -15
X2+ 8x + 15<] 0

\ / # |
\ .
Nt Joo [ 2
\/ SR J RS <

\gARTABUDBVHUNTISAS {x /—Sg x

A
)
w

(5) x2-7x - 44 >0

s
-3 |0 ?46? 12

1-20

1-40 /

74

-60

(s R 1 -8 Xell

R- [-4,11]
(6) 28 - 12x - x2< 0

x2+12x - 28 >r 0
Yy

/N,
\

Yo
\

~16f12-8 -4 |0 \

. lgNATARUVBVRUNTTAE {x | xe -14 <x< 2

R- (- 14, 2)



(1)  -X + 6x

X+ 6x - 5 >0
Ly
i4
i¥a\
o fz 4;\\?6 i

. L¥AANADUYDYRUNISAD {x/ 1l <x

(8) sxZ x°
X - 8x"r.0
Y,
4
8
12 /
-8 -4 4 § b9
oy\ ; X
=44\
-8
-12

.. lwARhIRBUYDYHLNIS {x [

R- (O[8>
« « nii

(1) v = 3x2- 4x + 2

« 1) « X2 t (a>0) 2 - «
« (’ (minimum value)
y "~ Loy F
CUy oz 3xe- 4x 421 y = ax + bx + ¢
a =3>0, = -4 C =2
e O o)



A

(2 y = 2x2- 4x + 1

=1-'"*"2) ~ -1
(3) Yy = x2+ 3x + 4 = f(x)
@)
a=1>0,/ =13 c =4
:4——3222.
(@) y:6+X—X2
1 ] - @ -
a<o0
g T oy s B
3) y =f(x) =6 +X - X2 f(x) = ax2+ bx + ¢
a b C
"Ta=-1<0, - 1 c =6
= - 12 = 22
4(-1) 4
(5) 'y = -16 8x X 2
(4)
*a o= -l<m 0 = 8 C = -16
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D h =Ut +y(g)t 2
h(t) =201 - 5t2
2) h(t) =15 t
15
x+nh =15 15 =20t - 5 2,
t2- 4t +3=0; (t- 3)(t- 1) =0, t =3,1
15 1
3
1 15
3
15
@
1) h(t) = 20t - 5t2
"2
2) (
y mh =c 4a
h(t) = 20t - 5 t2
a g nuckhnn 3 Iefese e
(h) =0 (f??s): 20
1) = 2201 - 2212
( ) I )
I
) = 2201 - 2212 |
2
= . -3 = C - —
= 2201 - 2212

a = -22 <0, = 220,



D

2

3

2

= Xz - ~2a

=X
=40 - (X + x)

=x(40 - 2x)

X2

=40 - 2x



A:4OX—

(40)

2XN

a(2y = 20

Il
N
o
1

N
~
=
o
~
Il

10

20

10



4,

2.5
2.5.1
2.5.2
Vi
f(x) = 4x2-3x + 1
(£.7)
(")
("7
(™"
fix) =1+ 3- X
1
2
2/\
f(x) = X2- 6x + 2
9
9
-7
-1
Y=2+3- X
y 2
y 8
y
y I

31

(quadratic function)

y o= 2x2+ 2x - 1

-12
x= 8
-12
X = 8
O
(1)
21t 312

36



10.

X

36"
36"
36"
36"

X2+ 60x -

X2 -

50

120x -

-x2+ 60x -

X2+ 120x -

10
30
60
120

850
950
3,550
3,600

p(x)

50

50

50

37
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2.6 (Polynomial Function)
2.6 (Polynomial Function) -2
f(X) :a X0+ a™ IXIL + ee= + a2x2+ aix + a0 A, an 2" eee
a2,ai 2 .
f(x) = X3
f(X) = Xx4+X2-X + 4
=2
=1
=0
m) -2 f(x) = 32*2+ ayx + a0 N a2”no
f(X) = x2+ 2x + 1
2) - f(x) = a™~+ aQ ar ft o
fx) =+ 1
3) - f(x) = a0 aQ

f(x)= 4



=B 2
26 1T (Polynomial Function)
1. «
2.
3. 0
f(x) = a™x1 + Ixn 1 +..,+a2x2alx+aQ
anN,an 1,..., a2,a™a0 «
«
fg =X K — = a3l a0’ iz’ com”
f(x) = xM X2 X+4 v =4, ad=1, a2=, 221, al=-1,
f(x) = x2t 2 +1
f(x) = X+1
f(x) =4



=0
=2
(Polynomial Function) 2
f(X) = amdr a -Ixn i+*="+a22 +alx + a0

an,an l1,a™ 2'"=*a2'al'a0 3



2.6

('olynomial Junction)

1k
X + X2
X4 X0
Xt 1

Ix + il

30



laamm

1.2

39



< N N s =< < <

(Polynomial Function)

-1
x2- X+ 1
XMox2+ X+ 1

fx + 2

32x

> o1
ro0O

310
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2.7

2.7
2 7.1 (Algebraic Function)
(Fxpression)

313

f(x) = 3 -4
fix) = XM x t+2
X -1
LGNS
ff /2515w
2.7.2 (Transcendental Function)
(Exponential Function)
2 f(x) =aXx X €R a€R+
a1l f(x) =2X
(Eogarithinic Function)
al 1

f =logjtl X€R+ ae R+

(log_x A
f(X) =log X



mu

(Trigonometiric Function)

f(x) =sin X £ (sin X

)

f(xX) = cos X

)

f (cos X

34



2.7
)
2. 1.1
(Expression)
f(x) =4
f(x) = 3x - 4
f(x) = x2+ X + 2
f(x) = xt
1 X>0
=AY
i) = -1 X<
1)

0

(Algebraic Function)

a5



1.2

3)

4)

5)

(Transcendental Function)

(hxponontial Function)

(Logarithmic Function)

/
y
/
/ 1
/
B
f) =a  XER
f(x) = 2X
Y
1
£ IO
-1.0f 1
+=1
f(x) = log"x 0 XER
(log_x
AY
Tl
-1 of /1 N
B §

a

d

3G



e
L&Y
L&Y
L&Y
L&Y

f(x) =

-270 -

-270"-

sin |

oS X

(Trigonometric Function)

f

f

\
90

\L80

(sin I

(cos

270

270

|

1V

roc; y 1

RITL ,
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2.7

X —O
o >
X ~— =+
[@>}
B o X .S <<
o — o o =<t
(NI TN 1 1
>
>~ < = =
N— N— X N— N—
“— “— oD “— “—
—_~~ —_~ —_ —_— —~
| N (e p] Al LO

—  — | S— ~—r ~—

o S S S S
Y Y= Y Y Y

~— ~— ~—— ~—— 1
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1,2,4,10
5,6,7,8,9 10 }
3



2.7

X +1
(1) x



fxx) = 2x+1 if
AY
//l
-+ + > X
-1 18
f(x) = (—;—)X (Juwen fuadds

32



‘P

32



(Composite Function)

3.1 !
f g 5
e
/ V
Tk
f(Q =a, f(2 =c f(3) =
9@ =P towy =P, 9@ =q
J
g(f(db) = g@ =P
g(f(@) = g@© = q
g(f®) = g = p
gof (
c
(gof) (D = g(f@)
(gof) @ = 9(f ()
(gof) (3 = a(f®3)
! (gof) (D = P
(gof) (2 = q
(gof) (3 = P
gof = fa.p)f (290, (3.P)}
ox gof Rf C D

q



/’\/\.

——— gof———

5), (2.8), (3,10)}
gof Rf ¢ Dg

.y
T bl P

(x))

/

4



f g gof

(gof) 0 = g(f®X®) x€ Df

Rf Dg f g
3 f= [, (3,) B ., g= (((a,8), ( ,11),
(c,13), (d,13)j

1) gof 2) fog

1) gof
R, €D _ gof
Bgor = Pt
gof (1) = g(f(®) =9g@ =8
gof (3 = g(f(d) =g9() =1
gof(5) = g(f(d) = g(c) = 13

gof = {(1,8), (3,11), (5,13)}



fog

g CDf
R =

Rg t Df

fog

{8,11,13,15}

Df

{1,3,5}



.1

(Composite Function)

gof

(Composite Function)

f(x) =x +3,9(x) =4x -1

(1) o +3 =4
f (-3) (-3 +3=0

f @

g (f (1)) 9@ =4(4) -1
g(f (-3)) g =40 -1
g(f(a))

g(f(x))

g(f(x)) g

()



- ~ ===
AvawNvniu g AWHUNUD

. -
WHUNIH ATvDwvNTU UWHUNH R D

£ nof(x) vy R_fu Dg

f

A f B B g O
f(1) = a ' p g(f(l))=§(a) {a,b,c} {a,b,c} Rg CDg
£(2) =c l q =p
£(3) =b r/|g(£(2))=g(c)
=r
g (£(3)) =g (b)
S P
E £ =B B g C }
/l ' a\ | f(1) = a G{—_——?s \, g(£(1))=g(a) l{a,b,c} {a,b} Rf Z Dg
. - L %

1]
0
@
(00]

! 2 — b £(2)
\ \
‘\3]7—_:c £(3)

/|9 (£(2))=g(b)
=8
g(f(3))=g(c)

waaluls

a f B
~ o
,;X\__—»z £(a) = glf(a))=
| i - | =
Bepao ] £ (b) glf(b))=__

g(f(c))=
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i ' > AYB N NTu g l ] AMuFyNuS
WHUDIN  pvaeRentu | wluaaw Rg ’ D |
A f(x) , g,’na\:RﬁuD
=
L
i
o
L
f(a) = g(f(a))= ; ,
£(b) = 5 (£ (b)) = |
|
| i
f(c) = g (f(c))= : I
1 5
1. a(f(x)) X6
2. g(f(x)) () g (f(x))
g(f(x))
g f gof ( ) (gof), () = g(f(x))
X€ N
(gof) () gof Dgof  Rgof

ANfABNMNONC
N A (gof)(1)=g(f(1))=g(a)=p

/M :
@ (gof) (@ =9(f (9)=g(c)=r gof={(l,p) ,(2,r),{L,.2,3} (p'p)

(gof) (3) =g(f(3) )=g ( )=P GB.p}

X — gofm™™

AT 9N c

A \ /r\ (gof) (a) =

/S
'IH@ '(gof) ()= got=
(gof) (© =
gof




-~ b -
Al 1IN 1

gof
DgCf = Rg o f Rg ' gOf
(gof)(x) f(x) g(f (x))
f g R, ¢ D
f 9
1 g gof
(gof) ) = g(f(x)) XEDT

Tm f : A—=B uaz g : B—= C AvudAv luuKunn

A/-f\ /g\

/4j>< /9\

\gof /

gof A c
(gof) 4 = g(f(4)) = g@B = 9
(gof) ) = g(f(5) = g = 10
(gof) ® = g(f(®) = gB) = 9
gof = {(4,9), (5,10), (6,9}
A ={a, ,c] , B ={1,2,3] c ={5,7}

f = {@.,), (b,3), (c, 3}
g ={15, 27, BN}
Rf = {1,3} D = {1,2,3}

C D gof

33



gof = {(a,5, (.,7), (¢, NI
1, gof Rf C Dg
fog
2* Dyof = Df » gof 5
fg
#0190 3

f={(la), (2, ), (3.0
g =[(a5), ( .8), (c.10), (d.13)}
R, CD gof
(gof)(1) =
(gof) (2) =
(gof) 3) =
egof = { }
4 f=(1a), (3,), (5,0)1 g = (a,8),
(c,13), (@1
1) gof 2 fog

(11),

3
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3.4

»

»»

f=Alag). (@), Gp)l g = {(pa), (q.0), (rc),

» gof usr (gof)(2)
» f = {(1’2)1 (213)1 (374)1 (4, 4)}
{(0!1)1 (110)1 (211)1 (3,2), (4,3)}
(
(

= o«
I B

{'310)1 (2’0)1 ('110)1 (111)1 (2»1)1
3,1), (0,0)}
fof, fog, gof, goh hog



loatmu

HH

1.

2,

gof

fof
fog
gof
goh

hog

= {1 ),
(gof) (2)

(2.¢) . (3.2)}
= g(f@)) = g@n) =¢
{(1.3), (2.4), (3.4), (4,4)}

. IR ¢ D
g

{(1.1), (2,2), (3.3), (4, 3))
{(-3,1), (-2,-1), (-1,-1), (0
(3,0)}

{(0,0), (1,0), (2,1), (3.1), (41)}



m- I
3. «  (Composite Function)
3.1 Qtn
(X)
1 0 ﬁ L f :{(l,a) ,(z,b),(S,C)}

g ={(a,5) . (b, 7),(c.9)}

0o e
1

w N -

[{e=]

o

—

- {(aa), (bb) , (c,c)
f(2) = b - {(1,5),(2,7),(3,9)}
g(f(3)) =2 A{L1) (2.2) , (33)}
£(g(c)) = 3 {(5,7),(7.,9),(9,5)}
g(f(D) =1 5. f={(la), (2,0) , (3,c)}
z ={(a,5), (b, 7) ,(c,9)}uar
gof R ¢ Dg ={(5,1) ., (7,1) , (9,0)}
fog Rg C f
(gof) (x) = g(f(x))  xeDf (ho(gof))(2) =0
(fog)(x) = f(g(x))  x6Df (ho(gof))(3) =1
3 f={(aN,(,3,(,4)} (go(fch)) (5) =5
g ={(1,c),(3,b), (4,¢), (2,a)} (go (feh) ) (1) =7
; f={(a,1),(b,3),(c,4)l
(gof) (a) =c¢ g ={(1,d),(3,e) ,(4.e),(2,1)}
(gof) (1) =4 gof
(gof)(3) =3 {(1,1),(3,3),(4,4)}
(gof)(b) = - {(a, d),( e) (c.e) -
{(a,a),(be), (ce)}
{(1,3) ,(3.4) , (4,4)}
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3.2

(Composite Function)

f(x) = 2x g(x) =X +3 gof
gof, fog
f(x) = 2x
Df = I[X/xXE Rl ; Rf = {y/ye r}
gx) = X + 3
Dy = jx/x€r}; Ry ={ylye r}
1) gof R, c Dg
(gof) () = g9(f())
= 9(2x)
= 2x + 3
gof = {(xy) /y =2x + 3}
2)  fog Rg ¢ Df
(fog) (9 = f(g(x))
= f(x + 3
= 2(x + 3)
= 2x + 6
fog = {(xy) /7y =2x +6}
f(x) = X +1 a(x) = (x gof

gof

fog

fog



340

(%) - X+ 1

= Ix/x€ Rl; Rf = {y/ye R
g(x) = /x
o = Lax~0y: R={yly~0
1) gof 1l RFiD g
) fog 5 Rg cDf
(fog) = @)
= f(
= {x 1
fog = 1 xXx/x =/x +11
f(x) = x2+ 2x + 1 g(x) = 3x - 1
(gof)(-1) (fog (©)
f(x) = x2+ 2x + 1
= x+1 2
Df = jx IX€r]
3 = {y/yss °}
g () FERSITYL
Dg = (x/xe Rj
Rg = {y/yeR}
Rf C Dg D ¢ gof fog
1) (gof)(x) = g(f )
= g(x2+ 2x + 1)
= 3(x2+ 2x + 1) -1
(gof) (-1) -l1€.Df

gof(-1) 3(-1)2 + 2(-1) + 1) -1

-1



341

2)  (fog) () = f@®)
= f(3x - 1)
= (B - 12+ 2(3x - 1) +1
(fog) (6) vn w» 6€ Dg
(3(6) -D2+ 2(3(6) -1) +1

324

(fog) (6)



«

Dg

3.2 «

«

«

342

V« ns

« (Composite Function)

«

«

« «

« gof Rj. 5
, Rf ¢ Dy gof « }
f(x) = X+3 g(x) = 4x - 1
f(a) = a+3
g(a) = 4(a)-1
g@a + b =4@+ )-1
g(f(® ) =gx+ 3 = 4(x +3) -1

fE())

4x + 12 - 1

4x - 11



343

f g » A o¢o
f g
f g gof
(gof)(x) = g(f(x)) ' Xe Df
» 2
1 f(x) = 2x g(x) = x+3 gof
gof fog
f(xy = 2x

= {xIx€R}; Rf=]jyly€R]
g(x) = x +3
NozoixIx€ |, RN = |yly€R]
1) gof Rf C
(gof) (x)

] 1 1
o (=] S
> — QI
[N —
—+ > —
— <
w —
—

—

[{=)
o
—
1
~
—
>
<<
~
—
<<
1

fog . {(X,y) /



« f(x) = X+1 g(x) = Ix gof

gof
| f(x) = X+1
Df ={x/x€R], R = Lysyer}
g(x) = fx
Dg = jxIx > o} ; Rf = "yly > 0}
1) gof Rf t Dy
2) fog =
(fog) (x) = f(g(x))
fog =

f(x) = x2+ 2x + 1 g(x) = 3x - 1
(gof) (-1)  (fog) (6)

f(x) = X2+t Xx + 1
= X+1)2
= jxIxeR}

Rf = {yly 0

g(x) = X -1

Dg = |x/xCr}

R = (ylyen)

Rf c Dg gof

R ¢ Dy fog

fog



g(f(x))
g(x M+ 2x + 1)
3(x2+ X+ 1) -1

345



VH

3.2

g(x) = x3+ 1

= X2,

f(x) = 2x -

WA R ) R

R

Y—

[anp]

(X) = x245

—

> —

= — —

o O 9O o o o
O N T OO Y- Y
U ~~— N~ N~ ~—— ~—

e e e e e



Al



(2)

f(x)

f{g(x))

fog

(fof)(x)

(gog) (x)

= X2,

9(x)

= x3+ 1,

Composite Function

(gof) (2) =

(fof) (3)

(fog)(x

)

gof

ji foyg

= (X3+

2

= X6+ 2x3+ 1

(x2) 3+ ].: x6+ 1

—
o
"

—
—
w

"

2)

(fof)(x)

X - 3)2+ 5 = 4x2-

+5)2+ 5 = xh+

f(x + 1)2+ 5)
2(x2+ 2x + 6)-
2x2+4x + 9

fE(x)]2

[0Ox + 30

3



3.

f(x) =X2- 2IX] , g(x) = x2+ 1
@ (gof) (3 = g(t(3) =
= g(@Q =
@ (fog) 2 = f(3(¢2)) =
= f(5) =
@ (gof(-4) = 0 (f¢d =
= 90® =
@ (fog) ® = f@®) =
= f(26) =
f(x) =2x + 1, g(x) = X2
=g (™)
*e f(g(x)) = f(x2) = 2x2+ 1
g (f(x)) g2x +1) = (2x +
f@®) g(f(x))
2x2+1 (2x + 1)2, 2x2+ 4x
fF@M™) = g(f(x))
X =0, -2

g(32- 2 13)
@®2+1= 10
f((-2)2+ 1

52- 2 151 = 15
g((-4)2- 2 1-4)
82+ 1 = 65
f(52+ 1)

262- 2126l= 624
X f(g(x))

12

=90; X =0, -2

f(x) =2x + 1, g(x) = X2

fX) =X- 3, g = X2, h(x) =2x + 1

(1) (fog)oh

((fo

g)oh) (¥

((fog)oh) (x)

= f@(h(x)))

((fog) (h(x) )

= f@@2x + 1))

= f((2x +1)2)

= f(4x2+ 4x + 1)

= (4x2+ dx + 1) -3

= 4x2+ 4x -

2

349



(2) fo(goh)
(fo (goh)) (x) f((goh)(x))
(g (h(x)))
1 .(fo(goh)) (x) Ix2+ 4x - 2
Vool (1) (2)
(fog)oh fo (goh)



U
5. f(x) = 5%, g(x)
(fog) (0)
-5
15
20
25
6. f(x) = 3%, g(x)
(fO(hog)) (1)
3
6
10
17
7. f 0 = 4x(g(x)
h( =2x - 1
fO(goh)(x)
X2-
X2- X
4Ax2- 4x
16x2- 16X

3. (Composite Function)
3.2
X))
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L2275 20 0.52
2379 21 0.42
.18 24 22 0.30
2451 23 0.67
. 2016 24 0.5 8
2379 25 0.36
NRSI3N1 26 0.50
2499 27 0. 38
.171b 28 0.40
2059 29 0.56
.2500 30 0.35
6.9899

| fx2- (rix)
26.157)53

1 1- 1 pa

X

30 §.9399

30-1 26.157153

. 5u

.54

.44

.52

43

.53

.70

.33

.32

. 64

.50

.62

.60

44

.65

Pa

0 .2464

0 .2484

0 .2464

0 .2496

0.2496

0.2436

0.2100

0.2211

0.2176

0 .2304

0 .2500

0 .2356

0 .2400

0 .2464

0 .2275



12

13
14
15

32
28
23
3
37
31
43
21
39
3
36
28
43
42
28

R 1

19
19
13
16
18
26

12

26

21

18
28

22

17

0.56
0.52
0.40
0.54
0.65
0.61
0.76
0.43
0.72
. .61
0.63
0.51
0.78
0.71
0.50

0.28

0.20

0.2 2

0.37
0.33
0.42
0.37
0.33
» .28
Lrss
0.33
o .22
0.33
0 .44

1 16
17
18
19

22

23
24
25
26
21
28

;29

0.24j. %0

12

18
17
15

0.44
0.46
0.56
0.48
° .52
A2
.30
0 .67
.68
0 .36
o .90
0.38

o

o

o

910 .40
20 10 .56

v 10

r

0.4
10.40
0.3
0.37
0.48
0.42
0.64
0.44
%8
;.28
0.2
0.33
0.2

35 L .26



5
" " R 20 (KR.20)
-
7 P g pg P 1g pg
1 080 0.200.1600 21 0.66 0.340.2244
. 0.80 0.200.1600 22 0.66 0.34 0.2244
3 .80 0.20 0.1600 23 0.48 0.52 0.2496
4 079 ... 0.1659 24 0.79 ... 0.1659
5 0.61 0.390.2379 25 0.63 0.370.2331
6 0.7 0.20.1924 20 0.72 0.28 0.2016
7 0.80 0.200.1600 21 0.66 0.34 0.2244
8 0.30 0.200.-1600 28 0.80 0.20 0.1600
9 055 .450.2475 29 0.3 0.69 0.2139
10 058 .420.2436 30 0.72 0.28 0.2016
.+ 0.50  .500.2500 31 0.60 0.40 0.2400 1
oo %68 .0.2176 32 0.30 0.200.1600
13 075 .250.18/% 3 0.26 0.740.1924
14 0.48 .520.2496 3 0.7 0.280.2016
15 065 .30.2275 % 0.67 0.330.2211
16 029 .710.2059 3% 0.80 0.200.1600
17 026 .740.194 31 0.68 0.320.2176
18 0.76 .240.134 ¥ 0.3 067,.2211
19 058 .420.2436 9 0.48 0.5 .24%

0.451 . 2475

20 0.63 .37]0.2331 40  0.55



I'XX

8.2867

n £fx(2-_1)(£fx )’

37.159021

. Xpg |

n-f ﬁ 5
S
A
40 f 3.2867

40-1'm 37. 159. 21*

45



10

11

12

13

14

15

16

17

18

19

20

55

55

46

56

58

60

43

50

46

49

53

38

49

26

22

53

43

50

36

36

41

40

28

33

36

39

23

20

14

33

32

20

30

10

39

23

26

.80

.80

.80

.79

.61

.74

.30

.30

. 55

.58

.50

45

.48

.65

.29

.26

. 76

. 53

.63

.40

.40

.23

.25

.30

. 38

.33

.40

.33

.50

8

.26

.43

.30

.31

. 28

.20

.23

43

.40

21

22

23

24

25

26

27

28

29

30

il

32

33

34

35

36

37

38

39

40

48

47

38

56

47

54

53

56

31

54

54

25

55

43

60

53

31

42

43

RI

32

33

20

39

29

33

27

40

33

28

42

32

33

36

28

15

23

10

.66

.66

.79

.63

.12

.66

.80

.31

.12

.60

.80

.26

.12

67

.30

.63

.33

.48

.55

.26

. 23

.30

.28

.30

.35

.43

.26

.40

.35

.28

.20

.30

.38

.25

.40

.40

.36

.45

.33



14
15
16
17
18

19

2.1

10 10 14

10 10 12

9 10 12

8 10 12

94 .0 0 1
8510 10 12

4
|
o7
9 G
s b
9 7
9 <
0w 8
10 .
8
4 25
7 8
—
9 8
8 8

8 8
8 7
10 7
10 7
10 3
10




2.2

80/80
a8
Cc
N
A
S o)
N
T
2.1
Cc = 3170
A = 176
N =20
= 2664
T = 141

Il

3
X
|

3170 < 1CO
20 176

= 90.056

_ 2664 X1
= X

00
141

= 94.468

90.056/A 461



27
23
39
25
18
28
19
24
24
19
25
31
25
19
27
22
13
29
35
22
31
19
22
33
34
29
23
28
16
21
19
24
32
27
26
34

Ty

XY

702
621
1029
500
306
616
418
504
600
361
500
558
300
266
486
330
213
435
945
286
682
285
484
693
578
493
575
476
336
483
323
336
640
459
208
442

1767

23
30
16
24
34
31
28
30
19
28
16
26
27
25
21
29
24
20
26
37
34
29
22
23
21
29
19
27
22
16
13
20
15
25
20
30

«

XY

299
360
144
336
952
713
504
390
190
560
224
260
5490
350
315
609
432
280
364
Yy
680
290
413
414
231
580
76
459
88
176
208
180
45
525
180
510

(y)

25
21
33
33
21
21
24
29
25
26
27
20
33
31
34
33
36
30
28
32
33
33
30
37
38
30
34
26
36
31
31
29
37
31
15
18

1057

449

(One Way Analysis of Covariance)

XY

450
252
792
429
213
405
192
522
325
286
486
300
561
217
510
429
576
150
504
544
594
495
480
666
570
480
612
468
612
496
527
406
117
279
195
378



r.xz X =
3.2.1 oS
SS
tX
Z X2
3.2.2 55
ax
3.2.3 55
SSWX
[ x 2
Ty2 y =
8.3. 1 WM
SStY
| y2
3.3.2 m
SSay
1 y 2
3.3.3 -
Y
2

Y-Y)

262+ 272+ ...+ 132+ 212-

2838.917

Tz + 172 +7T2)]
XA Vv Xc

(689)2+
<3S

(B30)2+
36

(548) -
B

421. 1666
S/\

tx ax

2830.917 421.1666

2417.75

272+ 232+.. .t 152+

3969.135

+ + -
(Tth T2E ™V )/n ;\f

(912)2+ (879) 2+ (1057) 2-
36 36 36

493.129
KS -SS

rSty- SSay

3969.185 498. 129

3471.056

- T
-f

182-

(1767)2

108

(1767)2
108

(2848) 2
108

(2848) 2
108



43

3.4 ( £xy)
(TT)
3.4.1 1(X. . Y. )
LU
| XV]. 7022+ 6212+...+ 1952+ 3732- (1——
1
= 892.55b
(T,.T.)
XY
3.4.2 X(Tx Ty )n - -
|Xy (689) (912) '(530) (879) (548) (1057)
- 36 + 36 + 36
(1767)(2848)
108
-111.05
3.4.3 ZXy S ~
ZXy I*yt - | xya
892.556 - (-111.05)
1003.606
9 df, SS , SSY £ xy
A Zz
df SSY Xy
(Source) (£ X2) (Z2y2)
3-1 Sx2 = 421.1666 Xy 2 = 498. 129 Ixya = -111.05
(among-group ) =2
107-2 Ix2 = 2417.75 ly 2 = 3471.056 Zxyw = 1003.606
(within-yroups) = 105
11 108-1 E X2 = 2338.917 Ty2 = 3969 YXy = 892.556

I(total) = 107



3.5

of Adjusted) Ty2
36.1
ryj
3.6.2 wy
363 S5,
10
df

(k-1) = 3-1=2
k( -1)-1 = 104

N-2 = 108-2

= 106

452

(Computation
SSy =fy2- —
XX
-_— .
-
3969.185 (392.556)
2838.917
3688.565
(Zxyw)
SY2 -
SX.
3471 056 - (1003.606)"
2417, 75
3054.46
/ -SS 7
tyY wY
3688.565 - 3054.46
634.105
SSy (*y2> VS g F
: MS' =
317. 025 10.795**
SS MS' =

305446 20. 9808 Y XX

S5ty "

36873.565

%0 C0.05(0.05 F2 104 = 3.07)



3.07

0.05 df (2,104)
10.795

4

3.07

453



4. ' |
(Scheffe's method)

4.1

~ X
X x
41 1 £,Y, X Y
= 19.138889
36
530 = 14.722222
36
548
~3f ¢ 15222222
912
= 25.333333
36
379 = 24416667
36
s 29.361111
36
76T 16.361111
108
4.1.2 £xy 1003.606
X 2417, 75
4.1.3 Y oM
XXyw (V
= 24.18028
= 25.096968

29.833863



4.2 |

o
I

J

f2(k-1) (tabled F) (M *)

[7(3-1) (3.07) (29.369808)

J 6
3.1651805
11
C A
29.333863 .
Yk 24.18028
C 29.833863 - 3.6535153*
A 24.18028
P<0.05
|

0.05

15

25.096963

4736895

0.916633

0.05

455
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