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CMSC 250 Quiz #14 ANSWERS Wed., May 5, 2004

Write all answers legibly in Lthe space provided. The number of points possible [or each question is indicated
in square brackels  the total number ol points on Lthe quiz is 30, and you will have exactly 15 minules Lo
complete this quiz. You may notl use caleulators, textbooks or any other aids during this quis.

1. [10 pnis.] Explain how the pigeon hole principle can be used to show that the lollowing is true
by giving each ol the requested items. Assume you select at random a set ol five (nol necessarily
conseculive) positive integers, can you be sure you have al least two with the same remainder when
divided by 4.

The Domain:

ANSWER: The 5 integers chosen.

The Size of the Domain:

ANSWER: 5

The CoDomain:

ANSWEIR: The possible remainders when thal integer is divided by 4.
The Size ol the CoDomain:

ANSWER: 4

The Munction that Maps this domain Lo codomain:

ANSWER: [(x) = remainder of (x divided by 4)



2,

[5 pnts.] Is it true or [alse that the cardinality of the set of Lthe posilive odd inlegers is Lhe same as
Lthe cardinality of the sel ol all inlegers?

Il it is true, prove it by providing any necessary inlormation. Il il is [alse, explain why.

ANSWER: Yes, Lthe cardinalities are the same.
In order to prove Lthey are, vou need Lo have a bijeclive lunction thal maps [rom one set Lo Lthe other.
On such [unction is:

i 1
+Acdd =43, I—:"'
f:8 — Z where [(x) ={ p—

Since Lhis [unclion is both one-to-one and onlo it is a bijeclion and the cardinalities must be equal.

[15 pnts.] Assume the following delinitions of lunctions. Give each of the [ollowing in simplest terms.
(where [ and g are both BT — RTII the requested aclion is nol possible, simply state IMPOSSIBLE
and explain why il is nol possible.

Assume f(x) = Ez;":{ and g(y) = 4y

a. fog=
x : s 162" +3
ANSWEIL: _.I"{g{.ﬂ} — 4"'

b. go f =
ANSWER: g(f(x)) = 2* + 3

—1
L =
ANSWER: IMPOSSIBLE This is nol possible because in order Lo have an inverse [unction it
must be a bijection. This [unction since if T selecl y = %, x = /2 —3 = +/—1 which is nol real
and therelore is not in R,

d. g 1=

ANSWER: g (y) = 2



