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THE ALGEBRA OF FUNCTIONS

-,

f(x) + g(x) for every x tnat is. in both the domain of f
: and tne domain of g.
f(x) - g(x) for every x that is in the demain of T
e he and the domain of g.
= ‘F(x)+ g(x) for every c that is in both“ ‘the dozain of £
£(x) and in the donaln of g. . '
rieil (x)W% O for every x that is in both the domaln
of £ and the domain o7 g. :

1]

f(g(X)) for eviry x that is in the douain of g
such that g(x) is 1in the dosain of f.

"I, BUM; DIFFERENCS; PRODUCT? ANP AYOTISNT. When trying to perfora these
binary operations on twoe functions g(x) and f£(x) we wust make sure
that the functions have the Same dowain. Once we have established
this fact we siaply add, oubu;act, sultiply or divide the ranges of
the functions. Study tne fosllowing exauples carefully.

Example 1.

[? + gj (-1) =

1.

£ - ¢

Example 2

B ; g] (x)

1

[f..%} (x)

i

e

L

R

£(x) = {(o,7),(3,4>,<a1;a>} g(x) = -{(6,5),(4,1),(-1,6)}

£(~1) + g(-1) £ -e]G)=2) - g3
e ; 6 ’ 3, & - Phis is not poséiplé
because g(3) does not
i exist, -
(") - g(2) [£.e] (-1 = £(-1) - g(-1) :
7 - 5 —_— 2 ¢ 6 Yo
2 L% U2
f(x) = x° + 3 g(x) =x -3
£f(x) + gix) :
(2 € 3) + (x = 3)
X< iy

£{x) -~ glx)
(x2 + 3)(x - 3)
e 3x2 4 2% =9

f{x)

g(xs

- 0 Be careful ~--This is defined for all 'x

except x = 3, W HY?

= f{x) = g(x)

= XS JomkK - )
= X2 +3 =%+ 3

= x% = x +56
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PROBLEM SEr I  Find a)[f + ?__3 (x) b) i - gJ(x) - g] ) gud
: - a) L~J (x) for the following functiens. Then give

150 the domain and range for all of the answers ?
& , : -
» 1. L =,iu,z>,(242),<_3,5).u+,6>} g = 2(2,2),(-1,3), (3,0, (4, 9)} i
2, g =§(0,3),(2,6),(-1,5),(5,00% . h = 3GL.7). 05, 8),(2,3)(7,7)3
%, -Blx) = x2 m(x) = x - 1
4, f(x)=x=-2 rg(x) = X2 + 7 B
5 p(EY°E""100;3),(3,5),01,6)(3,DF. . e(x) = x + b . '
6. hix) 1(5,4),(7, 3) (-1,6),(-3,0,(2,2)F _Elx) = X -1

SECTION II. COMPOSITES. -In this section things get a b1t hard°r. Vhern
4 . finding the composite of any two functions we do not look
for where the functions have the saue dorain but ratner where
the range of one functien is in the domain of the other.. This )‘
is a bit confusing but study the definition and the followlng
examples.,

piinne 1: 1B LSS A 0 N g(x) = z<7 4‘>.;'(1+_,2>,'<.3,5>§

% BﬁO\g](y) =‘f(g(7)j since g(?) h we substitute L
: : = f (4) inte f. : - -
L % The composite is (7,4) o
s [Fog] )= 2a®) - L iGHy © 0 O
= £ (2) since f£(2) does not exist the composifé
= Uh cannot be found
'{f S é‘(}) = £(g(3)) since g(}) 5 we substltute 5 lnto f
e = £(5) now find £(5) which is b4
¥ b The composite is(3,4).
Exaaple 2 {x) = 2(5,‘*),(3,7),(“,4)3 g(x) ={(7,’+)1(’+12)a(3$5)}
i ‘ : {%o {X(E) = g(£(5)) since £(5) = 4 we suﬁétitute b inte. g-
ns i : = g(l) . ‘
< ) & 2 . Compesite is (5,2)‘
[eof] () = g(£G))
= g(7) G
n the composite is (3,4)

[gec]ey = gCra)
Rl = g(#) ' f
U

= 2 The couwposite is (4,2 S
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'E¥amplcm3 £(x) = x2 4 2. i@l X 2

o i-w{fc;qj(X)

= £{g(x)) since g(x) = x ~ 2 we substitute
o : - x = 2 intp £(x)
By 2)2 Then' find £(x - 2).
By a 2. % 2 , -
=0 %2 - hx + 6 ' = £
[so1] () = g(r(x)) _
RO S  TRRE T IR PR B ST o 1 2) into
e B e B '
.. .2
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PROBLEM SET II
. Eipegeadigte

{}‘58] =

)(5,3),5,9), (0T T 5 2 TH0,3),(20),09,608

1}

g = 5(5,5)
h = 5(7)'

\Y

Bosl =

- deg) 2

p(x) ='x°

A s

SO

\—.ho }ﬂ( (X)
oo ghn) e

[ ¢ b} (x)
[b a %)(X)

p{x) = 3x
Foi] oo
5 o) &0
b Tix] & %

fed) @

'Ezo ] (x)

W

2, £ =40,
Y

(-1363,(5,3),(2,7),(-2,9%
l) ’ (9 15) "("_3) —5)1(5 12)’ (3’7)g~

"

D e Bix) = x2 + 1

n

b2 gx) = w2 b

"

(3,4),(4,1),(5,7),(-8,1),(0,1)] glx) = 2x + 3

’ -
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.8, Using your anuwers Trum“t-e—abovo_pnoblgms fill in the following

- chaxrt, e 4 .
s S B0 R ‘.'\”fﬂﬁfai\m.:n
e fOg ’ 3
go.f
25 geh
 uwg
3. p.oh
By
4, goh
"heg ¢
5. Peg
g e P
6. fasg
gof
7 Tog i R
gof

III. 1In this section we are concerned with finding the sum, difference,

product, quotient and composite of any twe functipons at a given
point. To do this merely bvaluate the two functiens at the part~
icular poirnt and then perforum the indicated operation. We shall'’
als» include inverses in this section so check your functlons
ap for a aquick review. - e T : :

Example 1, £(x) = 2x2 -~ 3 g(x) 3x + 7
F+g] ) = £8) + gev) £(4) = 2(4)° - 3 = 29
¥ s e g(4) = 3(4) + 7 = 19
& . u
"f“(_l> . Wt T e
& BRI S R T S S o
E 0 é)(:l) = f(g(-1))
R 1
= 29
Fef)G) = ge3))
s .g415)
= 32



k:\CHBlLH SET IlI
5.7 IF #lw) = 2x2 + 6 "and g(x) =7x + 2 7 then find
a) Bof] (u) ) fgos2] () .

]

b) [2ec)(2) -g) [t og)(0) =
c) . [go£)(5) h) @°g](>c)

d) Irecl(o) = : 1) [k ((m)
e) [g%g] (200) = _ : R [—- (—-—)

' " (5](0) =
2 ie1>ou>wu>67><8m<on§

f_%‘,“)”. S .
af+ g - st e d)[ ] () =
b)) -g] (5) = e) [fog] (5) =

5 [fg} (4 = £ [g of}’ @)

30 IE = JL1). (25800390 (1590, 0-2,9), (-),sx 2hee
g o=H0,8),(2,1),(8,5) (-2, o)} then ol
£ B8

-] 2 : , =

8

.a) the domain of f + g is

b) .the domain of = is

Q, E‘"lo fJ,z

) [ -1, g] - vIA: ' o \

e) What statement can you @mace about any functlon com9051oc
its inverse? '

4.‘ Led £(x) = 3x ~ 7 and g(x) = 2£ + k
' " Find k so that E‘og') (x) " [g o f](x)

S Couplete the following table

Given ; Dowain : Range
£(x) = x + &
“plx) wox -7
hx) = I xq —
Jix) = |x}
k(x) = - :
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Check over the behavioral ebjectives ——Qpage 7.

4
£

‘Take the trial run
Pass the test

'r’.



i AIGEBRA OF FUNCTIONS
BEHAVIORAL OBJECTIVES
I, Define each of the folloming binary operations
NERTI0) il et IR
B fftaadhon . | Tlesiilew. i
c. (£ ] (x

i o
(fo g)(‘c)

II. Gl v—n %o j‘uncrlon" £ and g, detcrmlne
A. f + g, M-ng dom*"ﬁ ar‘d range_
B. f-- g, 153 doraln and range
il 'g, ¥ts domein and range

4

D. "g" ; its domain and range - -

E. £o.g; its domain and range
e 58 b Bt
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PROBLE; SET 1 ; _ _
1ig s g =3 (28 (3,5),(25)}
i fag =20) (3.9, (=30
£ g =28, 3,0), (3}
/e =§(21, ¢}

s .
- -
-

. N

D= iztjr""‘i.

D =§2,3,4

» - 12.1311‘1

5 - é}Z,l&?} .

SRS T

"R =10,5,-3}

R ={4,0, 54}

R-f5

20 g+ b= §(2,9), (1,12), (50

D =f2, -1, 53

R =28, 9, 12%

o

-~

g b5z, (-2, (0] Defaiz sy ReRS 23) -
ahe§@B) (2,39, (5,0} | D, 2 5] R i0D5)
-8 / ,h e ?(212): ("1”."75')1 (5)0)3 D ”{"10 2{5} R 5201 ‘;, 2} s :

e [h;i-' =) (X);'x2+x~.1 ‘ ' | D" @11-‘1’33-15» R=§yz Y7 "'EZ '
[‘;h - m] {x). ==‘x2.—'x 1 D" a.ll 1'033-5 h "’% Y*YZ '):%§ i
. [h o»m] (x) = x3 = 'x2 D= all reals; R = all re'e;ls.v

; i fh o 2% v
f1n/nl(x) = —2— D= x:t x#1 ¥R =3yt y<0 or
Y_' / n] (X) % w1 i ' } 7 y >/'L}3

o frr ) )=t x5 D il seals  R={yi ¥R
[i‘-@] (x)=-—x2+x—-9 Duali reals: R==‘((Y= Yé ”327\3 :
[erad@ =2 -2+ =1 P = oy pesls © R = all yesls

[i' / g—l (x) = -——)-2(——:-—’2-—"" D =’. O.ll I‘eais ) ¥R "‘"3 y""l','f' yf’91

X 47

50 2+ 5= (0,7),(3,12),(1,1),(-3,08 D = §-3,2,0:3]
p - g=2(0,-1), (3,-2), (1,2), (3,6} D =]-3,1,0,3] R={-1,-2,1,5¢
e oan$00,12), (3,35), (1130), (-3,7)} D =§-3,1,0,3] 3 =$12,35,30,7}

2/ a=30D, 6D, 093,78

R =$7,12,11,0%

| D “3“3:1’0133 Rw» §%1 T?: %’ 713

L

* Only vy cneckinz o rroat nunbor of valucs could you dcterine the rangoe OF &

this fuaction. She rongo fox f/ ¢ in A is op
licthoas for deteming tho ronge of functions’
in the last quin of iweth Anelysis and evea noro

proxinate.
1ike theoo will bo digscussed
thorouchly in Calculilb,



e - e -

5 b m?(b.lrfs) (7,315), (2,80, (- 31-28),(2,99% D =35,7,-1, 3.2}
: R =1126,345, l+,~28,9¥
R ~§(5,-120).(7,—339) ,(-1.6).(-3,_20),(2. S D =13,-1,2,57%
| R =f-120,-339,9,28,~5}
h £ =§(s 499, 1025),(-1,-12) ,(~3,0), (2,240 D =§-3,-1,2,5,7} /-
ol _ , R =96,1026,-12,0,14}
h '/ £ = (550 () (-1,-3), (-3,0),,(2,2)3 D ={-3,-1,2,5,7}

- ? :
R 231! llb 3’ ! ’;‘7';

PROBLEE S8BT IX

$(2,%), (9,0)} 2.5(7,9), 57)] e UL Y

$(6,3); (5,6)3 13,2, (07, (-2,5), (2 -~ xE-1
1;.'(x2'+»1)3—-2 el vz 78 55508, 5P 4+ 5 '
(@ - 2)% 1 8 R RN S e L

7050 30,00, 51,7, (- ), (- 2,08
3(2,5),(3,11), (%,11),(5,17),(~8,11),(0,5) §

8 . " pamdnicy . pewsE . " DOMATE® . pAlicg
10‘ ng 9% ‘ilh O? ) 2' : ?j: 5§ : ?6' ?% :
?6: 5} (J:' 6i =g . 4§3,4,—-2,»2§ {217:51"‘1}
3, Necals - Syx y>, Llr; ! L, | Reals . 3yx yZ =4 ;
Neels - IViy 2 i 3 ~ Reals Pye ¥ Al
'5.. Rezls Syi oy 2 ~101% 6. Recls ‘z ys N 53
Rcv.-ls %yt y > ~4_§ : _ © -~ Reads IR AN 8 7}

7 %" = 072)1; ;y ves %Z il;’»"_;?i
$2,3,4,5,-8,0} }5.11,17}

swid

PROPLL ST ITT

Loo) 268 b) 114 c)-34  a) 78 c) 200  f) x c) 14
2 i o ;
KL L) 2(x + 2)° + 6 1) Undofinod, £ 1 doos ‘not exist j) Undefined
Q ' ' '
1- -
) 5 %



24 a.) 2; k I8 3

» 216 ~ *
ef 121 a) -1;

g 3

u§(11><4z> (9,3), (7,-1), (5:-2), w-aﬂ
" =§('+'1) (1,2), (5,4), (0.~z)}

_a) ks, 2 ~2$

: b)%l,-z} ,

a) §(1,1),(é,Z),.(u,,L?)'{(?z,~z)3

by Ik = -.%

5¢

re

-7
| L< ]

B

| Log,% |
F loczl ’ft

%2:: 4-?!

DOHAIN

_RANGE

 “Reals’ Reals

" Reals . ' Reals =
Reals . Int:egers
Reals }yl‘ Y7 2 o}
%xlx;‘Of "§Y‘Y7405
$xi x>03 Reals’
Reals T-f'fyx y> 63

: Roals Integers
Reals Non,—nogative . intcg
$xt x # 0% | fya"y>-;.0~§
%‘xx x>0, x # 1} $ v vA 0-3
$x1 x>0} $yiy>o0)

: »%xz x%lof  Reals
Reals $y1 w3 63~

e e

UVJ..S

“(\1“ i

€)¢ (1,1) (2,2), (3, 3) s —1) (-2,-2),
: ("3:"’3) ?
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I,

II

- Dafinei
(2) [r+c] (X)
(b)) [£06](x)

() [£] ¢

,_6uppose f(x) - Ux + U,

X(x) = {(3.3)

(2) FVWJUDtelA

1. = .,;,](4)., |
k+.n;] (3).= .

7s [’E]‘(O.)_ st bl

- 10, 3(£(0)] =

: (v) Findt .

p. 11~

g(x) =[x, h(x) =

<+ 2],

.__TRIAL.TUN

J(x) i Xz, ’

(2:0), (b, 1)}. Ehiag Bty G (3.:0)}

.. 2, [f—h](~l)=
[](3)~ _

8. [_fok](u)n

11, [foh](z)n

1 [3+i‘] (x)n’w

e E{bl{]

3. (e ofJ(X)-@-u .

I, [g (e h] (x) =
5 [mon] -
Sl

3 B+f]@ -

6.
e 9..

12, [fog] (6.2) =

[Rd@=.
non]() -

(c) Deternine the domain and range of each of numbers 1 through 5 of

(b) above,
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ALCRIN: OF FUECTIONS A

| IRIAL RUN_ANSHERS

X {8} Ef 2+ gz | (x) = f().) + g(x) for overy x in-the domains of f 3nd g.

(b) fr9o b_](x) = £(g(x)) for cvery x in tho domain of g such.znat g(x)
is in the dom in of £, 2 i

_(@-[g]oo~.gcg'g&5;0_

1%, {a)

(b))

(o)

Ls

7e
10.

1,

- Domnin s

-

for every x in the doma.ins of £ and g such that

3 | , 5¢
2, 5 ® 3 8:
2 X 4 : l" ok 24

T S
‘X’f‘ !
T3

Domain = {Tl x & R}

Dora.in = {O}

Domain = {xt x € R}

Domzin = Qxi x & R}
}"31 ;‘1: "‘20

B ,_ B - 16
undefined . - 6, '8/3

- S ‘9. undefined
20 e Bl

(0. 1)}' <} B H_lm x~1+]
(3:8):(-1,8), (-2, (1,0), (-5,01}

Rango = )yt y 2 0§ ol
Range = %l} : _
- Range =. % yiy € Integcrs}
- Range'= {yn yisa nou—-negative intege
1 ~5} P-eglgeﬂ {8, 4, 0z :

B
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