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201501 Math 122 [A02] Midterm #3
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This midterm has 4 pages and 11 questions. There are 30 marks available. The time limit is 50 minutes.
Only the Sharp EL-510R calculator is allowed. Except when explicitly noted, it is necessary to show clearly
organized work in order to receive full or partial credit. Use the back of the pages for rough or extra work.

1. [2] Find b if (123), _ (150)s.
(m2) = :67+ 5640 =66
(22) = %+ 2% 3
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2. Let a,b € Z. ' .

(a) [2] Suppose there ex1st integers = and y such that az + by = 1. Prove that ged(a,b) = 1.
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(b) [2] Suppose there are integers z and y such that az + by = 9. What are the possible values of
gcd(a,b)? Explain.
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3. [2] Use the Fundamental Theorem of Arithmetic (Unique Factorization Theorem) to explain why there
are no positive integers k and n such that 5k = 3"
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4=(2} Use the blank to indicate whether each statement is true or-false. No reasons are necessary.

I If f:A— Bandg: B — C are each invertible then so is g o f.

1 If f: A— Bis a function, then (t,cgoflowa=f.

T Iff:X Y is aonetoone correspondence then sois f~1:Y — X.
:\'_ Suppose f: A— B and g: B— C. If f is not 1-1, then g o f is not 1-1.



5, Suppqse n = (dadidp)s.
(a) [2] Prove that n = ds + d; + dp (mod 2).
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(b) [2] Is it true that n is even if and only if dz + di + do is even? Explain.
NMes: N 15 even & n=o (med 2) |
& dz -‘rcﬁ\\ %ﬁfﬁlfa =5 (meod 2“‘)
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6. [4] Use the Principle of Mathematical Induction to prove that, for all integers n > 2, any postage of n
cents can be made using 2 cent and 3 cent stamps.
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7. [2] Use the blank to indicate whether each statement is true or false. No reasons are necessary.

F (2837)s is the base-8 representation of some integer.

E 280390530 | 290380530.

E Ifz=5 (mod 8) and y =6 (mod 8) then zy = 3 (mod 8).
[ Ifa’=9 (mod 10) then the last digit of a® is 1.
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8. [4] Let ag, a1, ...,be the sequence recursively defined by aq :,0,7 and a, = 6an,—1 + 1. Use the Principle

of Mathematical Induction to prove that a, = 6"+51 =1 for all integers n > 0.
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9. [2] Use the blank to classify each set as countable or uncountable. No reasons are necessary.
; Oexs
Countaol.  (12/3]: ==R). +
AN Couwntaio € {(z,y) :y=4z+ 1,2,y € R}.
Countalz€ (k++2:keN).

LNnlou rraa| € The set of lines in the plane that pass through the point (0,0).




10. Suppose you are given a list of infinite sequences of Os and 1s:

1. 0,0,1,0,...
2. 1,1,1,0,. ..
3.0,1,1,1,...

Let £ = 41,4, ... be the sequence defined by

0 — 1 if element 7 of sequence i is 0
’ 0 if element i of sequence 7 is 1.

(a) [1] Write down #;,£s and /3.
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(b) [2] Can the sequence £ appear anywhere in the list? Explain.
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11. [1] Let A and B be finite sets. Fill in each blank. No reasons are necessary.

@ 1auB = 1AL +\B) - Lans)
®) AxBl= A\ X \®
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