VanWyk’s 103 Section 1.4 Homework Problems

TERMS YOU SHOULD KNOW. sets, intersection, union, complement, Carte-
sian product.

1. LetU =1{1,2,3,...,9,10} be the universe of discourse, ket= {2,4,6,8},
and letB = {1,2,3}. Find each of the following sets.

(a) AUB.
(b) ANB.
(c) A.
(d) B.
(e) AxB.
() BxA.

2. AssumeA, B C U (the universe of discoursgp| = 25, |B| = 10, and/U| =
100. (RecallX| denotes the number of elements in theXgt

(@) What is|A'|? |B/|?

(b) Whatis|Ax B|?

(c) What is the smallesAUB| can be? What is the largggtu B| can be?
(d) What is the smallesANB| can be? What is the largg#tn B| can be?
(e) Suppose you also know thg§NB| = 5. What mustAuU B| be?

3. Let A, B, andC be nonempty sets contained in the same universallset
For each of the following, draw a single Venn diagram illustrating the given
relationships. Be sure to lab&] B, andC in your diagrams.

() ACC,BCC,andANB=0.
(b) ACBandC=".

(c) ACB,ANC=0,andBNC #£0.
(d) AnBC CandAuB¢ZC.

4. LetN={0,1,2,3,...} denote the set of natural numbers.



(a) List the elements of the sét={ne N|5<n<11}.

(b) List (some of) the elements of the &t {2n| n € N}.

(c) List (some of) the elements of the €&t {2n+1| n e N}.
(d) Write the seD = {0,3,6,9,...} using set-builder notation.



VanWyk’s 103 Section 1.4 Homework Answers

la.AUB = {1,2,3,4,6,8}.

1b.ANB = {2}.

1c. A = {1,3,5,7,9,10}.

1d.B' = {4,5,6,7,8,9,10}.
le.AxB={(2,1),(2,2),(2,3),(4,1),(4,2),(4,3),(6,1),(6,2),(6,3), ( 1.
1f. BxA={(1,2),(1,4),(1,6),(1,8),(2,2),(2,4),(2,6),(2,8),(3,2),(3,4),(3,6),(3,8)}.

2a.|A’'| =100—25=75. |B'| = 100— 10= 90.

2b. |A x B| = (25)(10) = 250.

2c. The smallestAU B| can be is 25= |A|; this occurs ifB C A. The largest
|AUB| can be igA| + |B| = 35; this occurs iIRNB = 0.

2d. The smallesfANB| can be is O; this occurs AN B = 0. The largest
|ANB| can be igB| = 10; this occurs iB C A.

2e.|AUB| =|A|+ |B] —|ANB| = 25+ 10— 5= 30.
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OIOMIRION

3a. 3b.

Sem i

3c. 3d.

4a.A={5,6,7,8,9,10,11}.
4b.B={0,2,4,6,8,...}.
4c.C={1,3,5,7,9,...}.
4d.D = {3n| ne N}.



