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: Assignment 2: Set Theory ; :
Formal Languages Fall 2016 — Due Mon Sept 19, 2016 1lam

(1 Let A be {abc}.

(a)ls @an element of A? ¥~ !\) Explain why. —ﬂ/\{_g/‘v{“l @{M DPQ Q-ﬂﬂ. &f" M C,.‘- g
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(2) {a) Let K beéthe set [a,b). Give the power set of K, written here as Pow(K) (How many elements
should Pow(K) have? Did you get that many? If not, go back and reconsider.) .
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(b Let L bethe set {8, &). Give the power set of L. (How many elements shou.ld Pow(L) haveﬂ
Did you get that many? If not, go back and reconsider.)
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{c) Let M be th set {a, {&}}. Give the power set of M. (How many e]ements shoutd Pow(M)
have? Did you get that many'7 If not, go back and recensider ) . .
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(3) Assumnea wﬁve}se U =' {a,b',c,cf}, A={abc},B={

b,c
sy =8

o}; as always, @ 1s the empty set L

(2) What setis A (1 B? - B
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(c) What set is A 11 5? @

@ WhatsetisAU@Y . & B ey o

(d) What set is A \B (sometimes wrilten instead as A-B)? IL c 3

{e) Complete the following: Whenever set X is a subset of set ¥, their unjon s the set__ / S

and their intersection is the set X
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v Whatare {ally the 46152 sk that & (1 Z = A7 Give the set of _a.Il suich sets using the (..} notation.

Assurmis the same U Aand B &5 in<(3).- Consider c;ﬁ]y sets thit ers subsets of U,
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g : What are (al ) the scts W sitch that A U= A‘? Gwe the setof &l such s6is,
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 Venin-diagraims can be used to defermine whether two sequences of set theoretic-operations lead to
- .the same result. For instance: R :

B Doss 1t ma.ke a dxfference whether (1) we ﬁrst m‘fersect A and B aind then union 1 he result with C or

.

{if) we union B and € and then intersect the result with A? Circle your answer. Determine it by

- shading the relevant areas. For example, ifi (a) below, shade the area'(A M B) U C on the 1eEt harid
- picture, and:shade the area A N (B UC) on the nghf—hand pmture Then circle “yes” or “no”
. dependmg on whether the areas are the same. .

I(E) - (AOB)UC == AH(BUC) Circle one: yes@ )

< Circle one: @ no
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(6)

Using Venn diagrams, déterinine whether the following equivalences are valid é'r niot. Ciicle your
answers. Draw ciear and labielled diagrams, end shade the relevant areas. Draw one diagram 1o .
illusirate a valid equivalence and two to iflustrate an invalid one. Complements are understood with -

reference to the universe of discourse, so don’t forget to enclose A and B in a box representing the

universe. (We write the complement of A as A

(@ (A UB} = AR Circle one: yes@
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R ¢)) a1t pc’s'siblé'fdf'a'setéo%‘bcé a subset of itself? I not, sdy why. If 50, provide an examiple. .
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() Teve orFalse? = © . \' o
Coalfa €AmdACE th:rilia €mr . Yes
L IfACBadBECthenASC? VYES
e wE A {d) SA? (" is an abbreviation for “if and only if", or “just in case™) YE’)_’:

d.aCAmndb EAIF{ab) CAT. YEs
) 8. A {A)? :\fg;

LA EANT N o

CoE(A) S AT RS

“(}0) How many different partitions does the set {2, b, cY have? 5
List them: - - e
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(11} Bélow you find the definitions of three partial funstions in terms of ordéred pairs: :

f= {<a,b>,"<b=(';>= <d,b>} g={<ba> <cb> <db>} h= {<b,c>,.<d;b>,- <a,55) -

Which of thése (if any) are identical? Justify your answer in words and by 7épresenting partial (RN
functions graphically (a separate diagram for each one}, Use arrows to indicate below how the - "

par‘ual function maps each element of the domam to an element of the co-domain. -
In R Aoy, eil bl Firgn e va_,,@\j“jt_ Sﬁd‘

% fes b [e e, v wiag = To A f0TT0 <
dcmmn

. co-démain . domam ] '_ - co;domaih;
a g a : : 5
. b - b b
ciT c c
g d d

(=N oI = 1}

‘e o e

12y Maka ! one—leﬁer change in the definition of partial function f in (1 1) 50 that the resuit ig no' longer
a partial function (lt will be merely a relation). o

B <a!b> dé c,> (55}

(]3) Add the fewcst number of ordered pairs to the following partially-specified relanon in order for the -

resulting relation to be capable of qualifying as reflexive and transitive:

{<ab>, <bc>, <c.d>,

(a;o> (t:le> <C L> <C€ C20>
<g,[o} (é rﬁ'/ o a>

L\V\@idmt bothorreither <. - MI’HB‘?”
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: -*{14)- . Which of the following mathémafical symbols express Lma.ry ﬁ.\ncnons'? Whlch express bmary o
functions? thch don't express funcions at all?
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{15) Consmler The functions descnbed vé;hcre a€AandbEB, In edch case; md:cate what the's

“function's domain dnd codomain.are, and circle whether the functlon is injective, suqechve
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(16) LetAbe af'mte set, aiid consMeraﬁmcnonf A—>A CUV‘G/ fé’ééumgﬁt } .

a EpraIn why f's bemg injective entails that itis'also sigective. o e\/’ ls\J
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* b: Explain why T's bemg SLlleCTIVE‘, entails that it is also 1njectwe a,‘
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: '_ '(']'7) We saw that U-and n are associative, that is A U (B U C) (A U BY U C, and similarly for n. o
" What abotit fusiction compoesition? {7 A— B, g:B=>Candh: C—D,wilh° (g f always )
= bethesameas(h g) e fVWhyorwhynot'? :
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(18)  Suppose that f: A — B is a bijection.

a Whatist™ ¢ 1 e 164
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Please les us kndw liow many' folirs {approx.) you worked on this assignment:: ¥
Please letusknﬁw"h'ows\.uel.]'you think you understand the material covered: L

If you worked in g'roﬁps,' pléaﬁe-ﬁét the other group members:

L Ay siher comments:

This assigniment is pirtly based ‘o midieials kindly provided by Anna Szabolcst and Chris Barjce‘r:
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