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CS 173: Discrete Structures

Eric Shaffer
Office Hour: Wed. 12-1, 2215 SC
shaffer1@illinois.edu




* Midterm on Wednesday
- Bring your IDs

- Last semester’s first mid-term:
http://www.cs.uiuc.edu/class/fa08/cs173/Exams/midterm1-answers.pdf

NOTE: TOPICS NOT NECESSARILY THE SAME!

* Today: Functions
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* Know the basic notation f:A—B

 Know the definition of a function

* Know the meaning of the terms domain and co-domain
 Know when a function 1s one-to-one (injective)
 Know when a function is onto (surjective)

e Identify if a function is one-to-one and/or onto.
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A function f: A — B is onto (surjective, a surjection) UX<
ifVvbeB,Jae Af(a)=b B

Are these surjective: FE i)
1) f: N—= N Jf(;):3x+ Ig %él\) 25‘7?;,}/3_

b oX*
2) f:R—=N  f(x)= 3x+1 Q,G‘Q/%
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A function f: A — B is bijective if it is one-to-one and onto.

Are these bijective:

5 AT O
1) f: Z-Z f(x)zﬁi No /Léj( '\
2) f: Z—N f(x)=-2xif x<= 0 e %C”)Q_) A,
. 2 2x-1if x>0 —
TS =% 8,

IS
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Is f one-to-one?

Is f onto? 4 %7

Is f bijective?
A D

Suppose f: R* — R*, f(x) = x2.
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Changing the domain and co-domain can change the
properties of the function
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Suppose f: R — R, f(x) = x2.

m—

Ts f one-to-one? I\ O

Is f onto? 425

Is f bijective? NG
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Suppose f: R — R, f(x) = x2.

-.-—-""r

Is f one-to-one? I\ ©
Is f onto? N o 4
Is f bijective? \\ O
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Let f:Z — Z be defined by f(x) =3x +7

Prove f is one-to-one.

How do we start? Think of the def. of one-to-one.

We need to show that for all x,y € Z

1 £(x) =f(y) then x =y

10
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. Let f:Z — Z be defined by f(x) =3x +7
Prove f is one-to-one. +[/\ |
ﬂC (,\A 1l be |-l
Assuwme LG =L QQY\

Syl = 099 v

X ’1"(}
So L Ye cne o NN
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Let g : L — Z be defined by g(x) =g +
X

Prove g is onto.

How do we start? Think of the def. of onto

We need to show that forally € Z
There is some x € Z such that g(x) =y

3



Func'rlons f: A— B and g A are inverses
if f(a) b iff g(bi a foralla e A and b € B

The inverse of f is denoTed{fj

Do all functions have inverses? ?C[ &) = \Q
M O

What conditions are required for ! to exist?

FQ”:% O N '\‘O one_

LES GN\-O
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| Funchons f: A— B and g B — A are inverses C 3 - § (‘aﬂ’l}
97N

if f(a)=b iff g(b)=aforalla€ Aandb B )

What is the inverse of the function f:Q—Q ( e
f(x) = (2/5)x - 2? ({2 )X _,D\ _ o A ’
S L%’ Ly z9r
What is the inverse of the function f:Q—Q u %; < QC]' 1
f(x) = 2x+8? 2% #% :L%/ Y §< 2
e SN
R CPES I Q
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ifFFQ—>Q f(x)=3x+9
and g: Q—=Q g(y) =y/3-3, prove f and g are inverses

0 it ;CQ:Q’ Hnen 8663:,%

o mh~\0’\f S“O w
@L@ k%@%\ =X Ahen COO T (8/ L

)
%céﬁ — X




LeT(ﬁE@and 9{B>>C be functions.

Then the composition of f and g is:

(g o f)(x) = g(f(x))

Example: Let g(x) = x2for x € Z
Let f(x) = 3x+4 for x € Z

Whatis (go f)(x)?  — % (B + %)

17
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Let f:A—B, and g:B—C be functions.

Prove that if f and g are injective that (g o f)(x)
IS Injective.

What do we need to show?

\ Dhe w (S %mCCx) :S;CQ%\ Hhen %=
bi\c)u(}/ & R




Let f:A—B, and g:B—C be functions.

Prove that if f and g are injective that (g o f)(x) '(""’% Cx) =
IS Injective.

Suppose g(@) = g(f(y)) for x,y € A
Since g is injective T(X) = f(y) <. ¢ ¢ g e L)

Since f is injective x = y
Sin e f, e =L

LO e tv - ﬁ\r\,o W N %CQC\S\\ — %(L(%\B —>
j[ = L/cér s X)mb.ﬁ A
Do %_OQ s 1=\




