' 7 .
%- 2- f, - ,f"-‘rjwm (‘/7"7'&’1/1.5 M&( bal &{(&};/"7 £ G

— ﬁaaﬁ‘m anwdd relatisns are pest Visualized
kﬁ o  GRAFH CwOr’d/ﬂwfc (&f%ﬁsi%) F;’m)

?\%{aﬁm - amy setf of ORDeERED PAIRS

(ie. « set of ;7:/}} fpo/nZLS & g f/qfk)

YA
Doma'(f\ - +he set+ of x-values
(1nput)  of all 4+he points.
Dix=-6,-2,2,4 6
- I"X Q
arde = fhe set of y-values
(0“4'P“"L) ot all e Po‘\wds.
K. y= -4 -3 2,5
v

(ﬂ/i; Grivew ‘e %&\owig:j r&(wfﬁ'm) :{)rov(a(e,
= e DomAiN and RANGE : -

" _ |




— witout a flﬁ'fk’ howwu) o(bvl-crm;n.ir:j Yoe

Adomoinn  anol r‘aw&e s mere %’U .

- a caple of  hints, Yherefore -
) Hhe  Spuare root (vr, twem imdex
I“oof") of a at've Num ber
ic wndedined Tin K.

ii) aMﬁ Nimerator Hivioleol b;, Zero
s wundetined.

D¢ Dekermine the donain. and range
y of Hae #//om»y Hmetions - |

a = = x=-3 + 2 b) J:il

- D xz25 | ‘ D: x # —|
R: ys2 SR R: y# 0
| |
% e Jowest (Jz-3 wll | C* 2 over 'Soml«‘?llu':ﬁ "
be is O. } will dwﬂ‘ be “"Fj |

-Some,‘h‘mc,s) aéamwv/raude, maﬁ be; fcf&rréaf
4o as E_es“v"EIC‘Tlo'\IS’ ufm x/y r‘as/0¢.c;h've./7.




Funchon - a4 relabon whereb , for
(wtﬂ'a value of e dewmacn (:‘e.:cwwaéue)
Jhere ur’sﬁgﬁﬁwmp?gu_symﬁl
Jhe rwvc (ie. ]-ku@wc).
e. ,41\/7 x -vabue CAN OML.Y ‘e’ one
(j-—vd&wc.

j} Which. of Voe ﬁ)/owicf refoafens ave
FuNenons 7

&) (’13> ) (Z/4>: (5/_.’)}’:‘ _D_.. -E..

FUNCTioN |2 ——> L}

[ 3 =|

) (1,3, (v,2), (4,5) J > R
-_ ) ) {T— 3

I'| \REL—A'T%DU! 4\ 2

L on \5
C> <\|3> ) (“13), <20‘+) \} D R_
B | =——a33

/

|FuncTion) 'Z' g

e ey



Owe - 40 — Owne Funcheow - A Bn m wihuc
&VU\»} one. value of ‘the oemain (/’e.x-vM)
IS a,Ssoc,(ouk—d w i Mg sne. Va.,éﬁ-eqc
e rwzje (ic. f‘*\/&@%ﬁ) p AND  vice yersa .

e Lach x ' ma?ps | 4o onE  olistnet y
AND
cach y 'mgfs ! 4o  oNE dhstiact X

———— .



\ﬁi

G—-{vu\, '*H\L ﬁ/iowiy /Mé?s '/) ivw(/f'caal'ﬁ
wWheter Hae Sﬁs#m., /‘?msuﬁ‘s a
one —fo — ene rcut/ a FM, 57 o redaken:

b E Y2 &2 9> R
X, m————>
l \_‘jl 1,\\%\9. xl_________a\.jl
Iz'—‘———% ré /
:11 }/Jl x:_/-——f?\ljF
Ly sty W, X, \’33
S Fxn RELATIoN

Line Teste Hor Fumctows

- useol in ¢%JM&‘/"EM witl., GeAPHS

?) Vertical Line Test :
am wuah onm_ Adehnes 4 as a FNeTIion of x
£ ane 9""‘3 £ C’/V(/rﬁ Vertrcal Line olrawn in
He coordiratc F!am.& intersects Yo Zm}ok ot Yo
e7.,m;h‘ow ewby ONCE




/%V'F%MM Line Tes+.

a ﬁmaﬁ‘m) j/ is a Owne-—7o0—NL 744&7‘-»’9—-—;
1‘1(\ and oenly f v f?o—»v?[t/{ /Z(u dracwn.
ja e Co foli nate /D/cwu& aderscects i Frmction

mty ONCE .

So.. Vo bl c:mﬂ

L Test
PAss Q}L—
i Hov i | | ReLanon |
Line Test |
Prss FhlL
& —
Koo 34
(o e |FuncTion)
@’é One — o - One H:omc;h'av\/ .ﬁonoﬁ'm/ &5 ,@Ja)hm?
2) "/\ b)
< - 1]
s >
vV ONE -TOU-ONE = o) |

¢) /T/* Hwlk . see e:jxé (8 F.El
< = ¥ 0 = &xclusive point
- @ = i1nclusiye Fo‘m-!'
ReLAT O p 53‘5"” H | —3

‘T\"?as: p 403 Z\S e itioe



Oh 2.2 - Athpatre Combinatsons of Fomed~ons

Let £ and ¥ acth  be funmctions. Thew :

?)#wSUMo/fama(j:_f_l 73
He S of f sud g, 05 datned by ) = (+9)()
= £6) + 9l=);
i) the DiFFeRenNce of -/‘Maj = £~ 4 o=
e DiFFeRENCE of Famsd g, as defraed bﬁ' x
€ //“‘ 9 )(L)
= (%) - q(=) ;

m) He PRODUCT of %’«mdj = _7{3_ OR,
e FRODUCT of 7[' Md(\j) as olesed é;,

= )Cw— %‘(x ;<z>

W) e 4)U077{7NT of _,K’MJ {——~ ( )
e %(/0775&)'7' of 71‘ Ma(j as de ,\__(j(b
= '7/\ -f(‘(;c

-

\-—]—\ j(xj j/x

z - valurs sevve as e /MPU‘T’/DOMA/;\)) oA e |
ﬁwcﬁmgj £(=) wwo(j[x) Sevve as e OUTPUT




y Lm‘ 7[(2:) 2x+ 6 and j(f—) z° 4

a)(#m)(x) 2 L g0 = (32e6) s (210
|= = *3"*Zj |

/

\'(x»rzxxw)) /
D(+-9) () - ’ ‘c(") 3(x) = (3zee) - (= -w)

= Bx+6 -x*+

jl'— "Z._+3-’C + 10 |
= - (112'—32. -—ID)\ |
= - (L—S‘)(:L+zj |

= <5x+6>(;¢"-¢>
| = 327~ 22 + bx*-2¢
ij P bxt—l2x- 24|

N 3 (x*e 2" -‘Px-%)\‘
(
0\) (—‘P—)(x> - | f_.g:}.- ) 31-»6—- 3 (:c+2/>




L

C&w\fpwk, each of the -fo//ow:U, ja‘ven,:

f()t,): ZZ*' J(x); Z25-2x + | ,‘\(x):x,s k(x):z
a) (1“3)() = f() 3()
= (20 1) v (-2 >+.)
= (?_+I) (I~Z+|)
>3 +o0
3]
o) (h-k) (-2) = h(2) - k(-2)
- () - (2)
= =% -2
=0
¢) (kg k(3)-a(5) _  (2) »((35’-2.(;)4—1)
(T) (3) = W) (Y?
2 (‘I-é-#l)
2%
= Q L+
RS
3



4) k(o) - hy (‘4)[@ [Fm- k(o) - [hew)-g(4)

=(@E ) (2)) = (9 (2 YY)
= (|'1> = (ew) - (Cresrge))

L = (Ced)(as))

= 2- (-ltoo)

=‘ Ieoz)

) (k- (#+4))(2) = h(® - (¢6)+3()

\ - (2)5- @G>+ 1)+ (%250
. =8 ey (kew )
| (s+ 1)

)

3 -
= %6

- L]



33 Use ?ﬂnglﬁfks of ¥?k?/ and A To

f%hbw:
‘ I I “._. i
y:if(x; ', 5y=g(x): iy=h(x)|
9 (Feg)(3) = £+ 50) = (01,
- e LJ ___.“'/
h I k(;) | (z) | |
!9) ("‘"")(H‘) E 3—(;';")" - (—53 = UJNDeFaMEE‘ /
&) (Fqn)(1) -.¢<) 3() h() <—ﬂ>mc> L
D) Gapwe F-W)(E) =] £6) - k()]
x| 4(x)- h(x) | \
'57 o -(-2):2 (0,2) | \
I"'-\"{ | = (-3)= 4 (\4) .
-.51—2,] 2 -(~4)= ¢ (-2,6){ : N
"-_\!."l-(—i):o (1,0) | FEEEEEN
¢ 2-,-" -2-(0) = -2 (2,-2)
g gO - (2) = -2 (%,-2) ) |
.\éj 2 ('4)' —2 (" 2)_5‘; |




X rep,a/cc PlECEWISE Wd

f (,(Nuw-z z=s 2 | flz): -x (A(x) x - 2)
| “" $
So, wheeo %<2 K |

fle) - h(z) = (-x)-(z-2)

= —Zx + Z

Whew xz2  £(x)= x-4

Sol w han 1—32/

flx)- h(x): (z-4) - (>-2)
= —4+2
= -2

F'S;L il 1
-lmao- pL03 “35 (Llﬁ_zx—Z)

""7!’" - p 103 *o,



Ch. 2_~5 - Cé'm!aosﬁfe Functrencs

— relies wlpw/ Hoe (’,mmc&/p'f 01[ a%dr@c

SUBSTITUT IoN.

(et £ amd J be Sfumchons e Fined bﬁ b sd)
Thew ('/Omfose,d w it \7[%: 7[’9\7 (

= e g)(x)
= £ (9(x))

x4 \'7[ 01[\7 of = ”

X R %M’ 9= ﬁ”““i’ (Fo9) (=)

T"‘“S;. Y. tust be 'a ﬂ,s Adoman Mﬂcl)(ﬁlsm’ﬂa
tmust be in _{é dowmain -Q;r (‘po\¢)>(>c> +o
be Derined .

FoRMAL DEFINITION *
The composite funchen \C'oj of "wo functons ‘
{ and j(eaoholefiww(‘v\j x ) is dedined lg7,:
@03)(3") = £ (9(x)) fr all X in Ha
domain of N ch/L»MJCx) is in the domein

of .



g} Gt 5 (,4), (3,6)§ ans
g ZT(Q 1, (b, 5),(c,5)F
_ fd (%j)(@ |

. G[”J)(U' £(5(0)

There ar
£ ‘ a%l7 Aetineed ’;‘4/v+s’
gz a b ool ¢ /‘
J'IIII

/ /

%(j{a))' £01) = &
f (3(8))= £(3) - e
f (5()= 4(s): (/mdcﬁn,u()

G”y)(x)
%l‘ ‘l' f(L) /— z‘{(“ ”‘> (1: c)g
X ool J(""Z“3 %wc

.{)_ﬁﬁ(jg(x) b) ( o f) (%)

/J :"'f(Zz +3) :ﬁ((ﬁ(xj)) .\

‘ (I — (2x+3)‘> = 2(1-x*)+ 3 |

I‘ *1—(41+/Zz+?> = 2 - 2x"+ 3

\ ({Z Zx—ﬂ /#;1:‘;:':;4'57
So.mz--’l

ne+

f: "'rt(:c +3x+z)7



ﬁﬁ %ve«, ‘P(L); %" and (=)= Zx—-l)
Ll : J
(Fg)(-2)
A9 - . (2(—z>-,>
= .(‘( 5-)
= ( S-)Z

Y. Ghiven f(x): x*-1 and (1):J;‘)
ﬁ/’-ﬁw{,: j
*) @”j)(l) and  State any restrictions e

l'{’s dOMM

- f(.j(x)) \_
\t N 11‘(\[?) x z O
i N (ﬁ)z — | - |".

f

\f' x - | ho 'nw, res ettt |

Svo X z 0

b) Sketeh a Tafk ot A (\c.,j)(x







6: (/So Hee ?L of 70(3:) Mj[x)
= Ho find : 4
2) (Fey. )() w0

;) "C(ﬂ(‘ﬂ | rj L4
NG I S

¢

MJ j)m i

a5 | . v
IO
- E£3] ]

Dé(‘,omposi_v.u-;( a COMPOSI"\'Q, F—MCJﬁ W:

- Asl Vomsc./l@

- what 6&(%@35 on of He Co‘m?os e 1s e j/ mPu-l—
value | amd whad  &xpression is the - mpot
VM7

63 GVV%— k(x = F-Z Lo Hwo 74m¢+rmg
/fw;j such Hat [feg)(x) - k(=)

‘([o L) -,f( (1)) (x s +e /5‘: lwp\ﬂ’ -.
( > ’ j@

7/> )L) (s ﬂ Z"" in,w?"

£{x) - \/:;—(



: é-livwv Hae 'Al/owiU OC/O/LSSFMS 74« /L(-l))

4z

74'»0( functions £ and J Swch  Fhat
(%0\7)(1) = h(x)

a) /L(L) = 7 x+ 5

2 j)(x) - £l5 ()

(2)- =r5 |
,*?%), JZ‘]}

b) h«(" & CJ—JE—-J—[)

6C j)(" ; f(j(z)) ;
f(x’) \/_;'*l\ {

H(IT *T -2 |

-

¥ Node: Huic is \jws-f L sﬁa.,kga).
SoLvTionNS Maa/ VOW%

Féé * /'ﬁ/ =12

X ENRICHMENT next Paayf



QM'KM o ﬁ*“‘" CJ@«.&L; Stndents :

&"'pu/'LC ‘F(x-kh)_ #(:c)

/L /4#0) w/wm?

R

- Z()C*‘I)LJ'.; . (Z:_c"+3>
h |

- Z (L +Z,tk+k )45:21 = 3

h

- ZL*“llll\ Zk +3'2x>—3

e p——— e ——

h
h
= k(Y4 Z@)
S )
:W as h— 0, x + 2h = SZIJ-
- ( Gﬂbcw.us > |

7;7 210 in  homewsl set.

(p.70)



Ch. 2.4 - %Ms—f\orm-/-ioms of é';\»a,’oks

- the 3fmfks of  Fumehons are able +o
Wjo TRANS FORMAT 1oNS.

— Hhese Aranshvmations have Hhe ability
4o oadder & FrumeFo~'s :
- posﬁ'\'on, 5
/

_ M b(/AMiaM)'

. TRANSLATIONS — Verdca] amel horizontad
shuddte of a 3/»101«..

— oadters Fos.'-Ho./\.

2. REFLECTIONS - verdical (over x-axis) owd
hevi zewtal (OVE/ du_-—ouc;q )
l-pO'OUM]SI of Hue ra.PLu-

S J
- alters ek bihaviowr

3. EXP:‘\'\\ISlo\lS/CoMPRESStor\IS -
- Vortead omdl hevizonmtad
A_js—}-or‘H owns O'G ‘H&.a T&PL\

— ol fers stu(,f)e,.




For a BASIC funetion \7:{‘(7,)) Hhese

Hrams formations are ’Zove/ud kﬂ e
d/ b/ f// avd 0( %

y - a £ (blx-c)) +ol

I\/o-Fe,: o ﬁm&%'m ic Aeewied BASIC whev

5 asS Segu [

a=1 b=/, c=0 6 aA=0
0{3 /#(/(x—0)>+0
- v

J° £ (<)

/4/§0 note: - b and ¢ atlect Hhe DoMAIN,
- a and d atlect The RANGE .




Trans lahons

- a4 +Hrame [aton shifte a ﬁffafk i Fee
X and for Y direction withot aldecin
»'H/\_,L j’fﬂfiﬂ- !5 M éé}wz/w'aw v 5/‘_47055’_

= Two 7’?,:@3 : V&r'}\cﬂj and %,M
'4) VerTicA L TRANS LATIoNS = rd& ufmé

/') it d >0 )MJ';]Z\(JC)+OL I'S»d-"-{'(x) |
le. Y= f(x) + ol

T

I-I) '.1[ 0(,<O, MJ: 7[\(;(,) +0(/ s =7£(’x)
Shifded DOWN A pnits.
e g fx) - A
ii") L 06=0/ Haem j:f(x)vro( _r__é
YE £le).  (ie. no vertical shife)




A 1 i 4 y I
7 / ’i‘i A
' A
x \ / 3
r -
& | i
\(j:"p(’f—) J:'CCI)-‘—I J:%(x)_z—
£ N . 2 )
\j = & x1 = X 4+ ] j: <. "2‘.
% 4= 4 (x) shitied 1 ue -*:L{J:\f(ac) s Wifdeol 2 Down

b) HoR1ZoNTAL TRANSLATIONS - m(7 wponr C.

3) l‘(‘ ¢ >0, WJ:-ﬁCX.—C) | < U:_‘[(x)
slufded RIGHT C  wnits.
e \ﬂ:-((l—C/)

[i) L <O, ‘M\j7wc(x—c) \'S\\j:q[(x)
shified  LEFT ¢ wnits.
le. Y= ‘€(x_+'C)
NJ
i-,',> £ c=0 . Then JIWC("”C> is

J N —p (:c) . ([e. ho fnw{mﬁﬂ sbu"(}’f:)




y B
| | 3
e T
AT /’g e ? i
| | Jl | : r nm |
| | | |
! T
:,j:-@(pc) \bizjﬁ‘(x—n) |
T NS
\Lj é :m L{z .Ix+2
flﬂzp(x) shiffed 1 ® * b]:;,f@)sw““( 2O

j& W hot Frams tormation(s) must bave occiurred
for J:#(JC) +o  beceme J: #(x+2)+q_7

J umits @

(f wnits (P

«3} Weite T %ﬁw%'m of e Femetion
Hat 1S treated whew J: 71‘(1) - ‘/_1— ‘<
shitted Y wnits @) 2ol 3 weaits DowN.

J=f(x) "—>J=7£(x—4>—3
gorm =Ly ey o3




g}—: Q’W“" J= #(’C) po;fr,{s'cs Po;nf (—9‘,3})
whart Foin-vL would exist e

9 f= Fl) 47
(-4, 3) — (-4, 3+4) —%L(*“*ﬁ‘)

L) \j N -p(x+2> 7 S
(-4,3) — (-*-2,3> W”M

) y= £ (x-3) 7 /

(-4,3) — (-4+3, 3+7) — (-1,10)

0() j = 4C<r+’>"2 7 e

(-43) — (-4, 3-2) "’7(J (=% ’__Q_,'}

P, %&} - j__ aoe,/ Zabc/
O’de’, ‘OCLOLZ.



K@ 1£ lecFons

~ o reflechon has e Obbf/wa\7 “+o alter a
ﬂm/ﬁh's enol behaviowr,

~ reflectons are a./wa,yg Fe/fﬁwmo(
BEFORE Hrans lahons.

= Two 7L7/w9 T Véx’f'fcov/ Re,\ﬁ/ec-h’mg

C— oVer X — ax(s

- H’Dri%on%a,[ KUF/ec—/—{oAS

- oVer j-&& S

a) V@rw’vcw( Ketflections — Fé/% upone & ‘a’
' - Mmore SFW\CICOL/J) o
‘o’ i neqathve, FHiere
will  be 2 reflection

of the -fwnc-ﬁ'on over
He x -axis.

ﬁ-’ 47\3\/%, J:f(x)) j: —71\()9) 1S

a retlection of J: 7[(«96) over e

X —axtS.



b) #Or[a—owﬁb/ /Qb.?f/&cﬁ‘ons - re,\/y u,fm_b_
- Meove ‘Sf e,o{#.‘ca,/!7)
£ b s J’Lf—/ﬂ“"/""/e)
-ﬂu/e wf// be @
reflecton 0‘/ +lee
funeton oyer +he

\yfu"s.
5 Given =), G/;f(_x) is a
reflection ot j:{'(:c) over —fhe

J—a/xis.

¥ Note : J: —1((‘75) woul d  pe a re//e,c,ﬁ“on
of e f(x) over BoTH axes.

{yé, Qﬂlvm J:yf(x): ‘/—;) Zraf/p
= AR

|
|
[ ]
7 i

* X

!_

=

i

|

| ] |
| L |
[ I RN
| . . i

i
|
SRES |

J ) 1[\(11) j = -{ (a:.) ¥ o ceflecton of

Y= £(z) over Yue

J:\J—; 1*\/1 XL -axis




B

i
AN SN R
J: «ﬁ(-—x‘_) J:—£<~L)
Yooz R
x a reflechon of x a reflecton of ﬂ"F(x)
\j;-{-‘(ac) over the _.,O_V_U BoOoTH a.xes_u
\Li—axis.

= — - bd 0 e 3 “Z) WL\JC/Lx
@? Grivem £(x) possesses ( f )
= point F/\jUST be on :

s —f()7
J(5;“2) — (3, 060) = (3,2)
b) Y= FGx) !
(3/-2) — ((3)(-1))-—2) = <-3/_2>
a> J - ~(<_1> 7

(3,-2) — ((3)(—'))('2><">> - (-2,2)



fHon
e am equation trr The trenc |
@ Wm . b%ﬁ 4+ is  reflected over :

J:X/ - 2C

a) the 7&-0‘{5
b) e y-ax s

C/) BoTH axes
Se,'vL = X Z'I = 7['(.’{)
X 7[?"5'#/ J

— - —-16(:&)
) gt d_ o
Y=

FL{’—;C +7C)

f(-x)
b) J ) — Y- L




jﬁ /-P <—5,3) exists on J "lp(x)/ e
what Foin-f woudd  exicd s -
4)_ - Flx-2) v 17
(-S) 3> 7 ('5" 2, (3)(-1) + \>

(-0, -2) ]

) y= Fm) -3 7
(s 5) —> (€960, 3-3) {(5,0)

) = A (=) 7
(—5,3> —> ((*5)(”’>+’ } (3>(,,>+,>

= (7. D .
) bafqh, 2d-%, 9 a-c i
10 be £



Emes IOAS /COMPreSS tonS
= * /

— FHhese 7(-7//0@5 ot Hrams formaons aﬁm/(\je Heo
SMPc Py (,’e, %‘sﬁrf) ckjfafh_

- .&KFM\-QI\OVLS compreSSions are ﬂ/Wﬂ«ys
Pw-,ﬁprmao( Bff%f?é “7L>’MLS/6L7LY0VL5,

- e ovoler of a,ﬁo{,‘ Hoom 1S
;; il -)Lf,f C,Aa,tje_mfo/a Wv'wztg\,:j -}"C'rﬂ/e/cﬁo AS .

77/0 7L7P€,$ ¥ = [/M‘h'ca'// 5X/oa/\-5ims/€0wlpresg;omg
- H’or[%ﬂrﬂ"ﬂv{’ 554 Mﬂons/domlpre,ss‘ioyts

a). \/e/r-h'ca// EY/JM\,SfonS/ ‘dOMﬁr(,SSfMS -
- r‘eJJ upon ‘a’

SWI'DSZ
N g ) s 1, Hhen ysfG) wlsrgees
) \7 A 74@7%-»« o-/ /4/.

A Ver %'ca// é&/pmS‘{m 2’7

/l) /1[ 0 < /ﬁ/<) / o =7f(z:_) Wjoes
A VV?‘“'G‘V/ C-UVM}O"cS'S“i@rL 7 a 740417* ot /4/.

@: Given d',f(x))
- \J: Z-f(x) < a verticad &x;pmgfo’k of \7;#(1)
b7 a foet~ of Z.
= Y= L L(x) is a Vv/ff'»'ov/ Compress o 07"\7=7[(x)
b|7 a-;é.c%av 01[‘i




éﬁ: @‘vmj:#(;):x‘/ ﬁmfk:

AT A
\ |

\

f |

Y= 2A0) J
422 J
% \uj:%(x) ve/-h'callx? M{JMM * Y= -Z\J(x) V(/—Hm\l»] Compressed

b,_r o_-&_c%r o-@ ?_ et L\.} K —C&C‘}"?\f in =

2 .
{

E) H'or{%om‘(‘o\l EXFMQ\'OAS /COW\PMSQ;DV\S —
- re\j WFOV\ b

Scovx.a/r"os :
.I) I‘F O<lbl<,) ‘H\MJ:‘(\(;‘C)WMOCS
| 4
A f’twf%vww &pmsr'on 5\7 X '?[‘;L“L"" of /b'/.
B i (bl > b Ahen = () wndergoes a
;;/1?7!%8%-{6‘\-( C@WV\I,Oregs}or\ b? a f‘a.c‘?{t’v" mj1 /:/




).

gL

[

whan. 5[ > 1
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