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e this & ja a Function.
)
b L
Functions can be : Fundions cannot be:
“One — 4y — One = one-to- many

°*Many —to ~one

<3 is a function,
Domain = D
Co-domain= L
Range = i 1,9 ,d ,03 = 1mage
| Il an‘ac Q Co-domain.
! i Y  Subsel or €gual. T-—l
I )Y
Fuﬂd‘lbn'rcmesenhi-ian! F: R —R EC S TR S R NS . N >
' f(x>)= x* T a =
i

where Hhe firsk R s the domain 0nd  second R is Co-domain - |-

X~ oxis is domain and Y axis is (o-domain. Range flom O —> 0O,

‘Here, 'Range = Co-domain (no negative f value is an image from an tlement in dcmqm)
. Range [0, ). Range & cCo-domain,
] ' , b |

'_béﬁn'rh‘on{ Assume f£:D—L s a funchon. We say A is onto (surjective) if
' Co-domain = Range.

g 4R = o)

'-Hx) =|x32 ! s now onte. bc  codomain = range
| (injective) | .
| We say el & g s j )

* 2 differents €lements in the domain correspond 4o 2 different elements in bre Co-domain.
 For each  €lement in the range corresponds o One and only One €lement in the domain.
e | tuhenever F(Ch) = 'F(Ch.') for some q,,q, € Domain, then aq, =a,

o3 | | :
| ] I . . + .
N | | 4hnis 1s a function.
| ol | funcHon is one o one.
NN % function is not onto,
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Ref« f+D—>L is called a bjecHve function # it (s {-1 AND Omto

i
eq R >R
fex) = x2
R *nck onto Range [0,e0) + R B
* not {-1
L
egr| £ (69) ! [0, o) 1
fix) = x*
« i onto

* is one ~1p - one
“ i1s bijecHve

Def A‘S-S_tllmc: F:D—=>L s a bijective function.
then 7 : L — D is a funchon that is alse a M funchon,

note:  £7' does not mean _I_

?‘ . Suppose +wo functions :
i £ = a? } Assume [ TR—*R

r

S BRSPS |
| forrpasition

;{‘o{-‘;= (1)) = .F, (x.+i) = (x+1)* = x*+2x t1.
L0 = R (R(OD7 faGrB) = x*+d.

Cbserve: ine CDmpO‘Sl‘hOn does not Etmpute  commute e fieof3 =+ .[.‘20.;‘
So_ order matters. !
lif, FR—DM | | { | 1 |
£ ()= x*  does not have an inverse A Bhechyy
| bt . : [o,20) —> [0,20)
' CHx) = x* hos an inverse bc  f is bijective .

j:,’f'=f fole) S pokd [ [ [T T T T [TTT 47
F____L S SO N U U+ O (1 1 . \
*! y F.Cx) il [ 55 S B (5 S _ | o 0 (00
I . ‘_ . Swap i )‘ !
£ .1 solve 'FD"Y = .*.‘.J _)_wla choose +Jx  since Range [o,=)
| i_ () oL S|
l P -
t _how. -§ ﬁo{-' ( x_.
'; .So' -F.(:-c) and -['," Cx) are. Symnt!'rlc leo ng the -H-e line Y4
B i@r_ =+\‘¢“._-_'1 Is ho+ a «Func:hon | L L 41 ?:.’—’.L ! .\F [o,)
]i _ . cannot dcscnbc i§ _as| on+n,_1::1 of bischve, P L1 1 L0, X1
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g {‘R'-)(onc)

0] L
fed) = o not induded

s fix) bu,c,m,,, | |
I€ yes, find 158 ! )

Anst Draw,

Range (0,%) = Codomain. »~
101]_ o1

yes flx) is bijective.

Finding f~ "(x)
£+ (0,2) &> R

= f(x) = €° InGO
\;x_ ._I(,y)‘:&y /nx

Selve for y @ y=In()
! (x) =ln(x)

=T
o
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] U‘-aH(s) =a | | -
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:I‘.r.lenh'hf qu wlll map . each element | "ro ti’SdF . f | ] Sqmc | | T
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With finlte set '
2g:  any ¢t bijechve {unctionﬂ Can be TFepresented 0s cyde

4= (1 4)(2 5) (3is nok mertioned  be i+ maps to itself ),
Ques: Find least |'n+&qcr Value n st fnls 1 :
Ans* n= l.rclu(-lsekﬂll‘, Iseb—a-{-) LCM (| cyere 1] | cycle 2] )

= lLemiCaadlsin
f2l=1 fof = I,

2

Eg: ! $=(l2'8) c4i¢!/85)¢3i8)

Domain: [1_2 =2 4 s ¢ 3 %
_Cc-domain=Rangc.'- |2 3 | ¢ 4 §5 8 %'-_l

Find least integer Value st fM =1
n= LCM(3,3’2).=G e Ft = T

Check | | £2 ls[i 2 5[5[4]3]8_1
(e |1 (12Tl 4] s [Tei T[S
""j_'_'lm-;lia1r.q5?§l
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Hemework !

L G) Let 14 (o, 2) =(o1] |st. | fu)=losx, 3 Is|f| a function? Isiit, L-4 P2s it
ento £ Explain briefly.
V)

1-4 be cvery value in the

ans ¢ . .
e f is a function . It is 174
co- domain 15 mapped back o exacly one €lement in the
i | & .
i domain. f is) onto bc range Y o domain l |
1 [ glN| i " il Yo Ay
I "~ ]‘ - {1t e ' N ol Yoy 1 Wiy A

bt f li ngl oy N1 ll. , G F“l ’ ’ I Ao e y ,
M der F i (-4,8) —» (0,3) st f(x)= |x+1 . is f o fundion? Is Ik injective € is It
Surjective > Explain,

ans. L f is noF a funcion bc for values X < -1, tere is

- /‘_‘ ho corresponding value in the codomain (X < =1 has no
image ) . And the: clements in the domain ymaps to-wore. than

. L
| | J
3 )Q'><_L onc “element- in the—codomain-( one-to- many)

) Let £ (0,8) — (a b.) st f) =Ix*1 . Find ab so that f is bijective. Then find
domain and fange of §7'. Write down the €q' of f7.

0)

.Q.D-S | in order for § to be bieere bijective a=1 and
Hq v - li=
.z/ b=3.
¢ il boain.of 41" = @[3

range of {'=(0,8).

' = x=]y+d ) /

| ol 1
ey | Ler el =4,y = fa,4) st FOI=x*, find a,b sotat f is bijecve .Then find the
clomain. and  range of  {7'. Write down the €gn for f°'.

> | . N

i . "ﬂ -'.2 o 2 & A
o moke £ bijectve, a =16, b=-2

A T B
1 { . ] l.‘.
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. ll‘.lor}mi'n PF fr' e (16, 4) ;

|| Range of FT: (h,(~2 ) | 1
|| 1 | {1 1 1 & | l L]
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1 f"(x)ﬁ"f";ﬁ':.: - | |
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i\ Vilet f:14 2 845¢37 > J423456%3 st |
fld) =2, f(2) =4, #3)=y, fiyy=5, f(5)=¢ , f(6)=F and £(7)=3

g fi=e 4l le 3 . Is. gl .7
M 2 S/ i o N T
2l (& 4 s lg| 3] |3

Find £2 and 2. write f as a com

it 0 'sjoint cles  then find +he smallest
possible I'n*l'eaer nzd st-f"= T pesthin . 5 d'SJo‘ i &

ans: F as dijoint Sek cyces: (1 2)(345¢ F)
f2i= 14! lol lgl lg 7 3 4
{3 =lo) |4 &3 138 4] |5

n= LcM(2,5)= 10 so £° =T

|
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i
T
L ;._‘.T_Ms*;ah;rn-t-nlr:. "-o?-:-.sﬁ Courtuble | Hence ||@1 = 121 & IN| | | | 1]
et f fi= 2, which:ES. Courtable |
____._ e ‘E‘IE sz =jitalaez}] , counble |
ﬁ_.,_.E (1 +2)U(_4.. :1-2) . countable 1]
T e ra)ugeE) - ol |
Wl R J.';_; Ulz + 2 4 4 | Goantaible
EENE ( TDHE M)
“.,: U( +?..-) - a<r? i gcd(a n)= .i mun-hblc
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