1. [6] Use the bubble sheet provided on the last page of the test booklet to indicate whether each
statement is True (A) or False (B).
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1+5+524---+5"= (5" -1).
When using induction to prove a statement S(n) for all n > 0, in the induction hypothesis
you assume S(n) is true for all n.

Let ag, aq, ... be the sequence recursively defined by ag = 1, a; = 3 and a,, = 2a,,_1 — a,,_» for

alln>2 Thenas=7  Q,=2x%-71=95 as=2a, - Q= F Qy=2xF-5 =¢

If a statement S(n) is true for every n € {1,2,...,k}, then S(n) is true when n = k + 1.

Let a,b € Z. If ged(a, b) = 1, then there are no integers k, £ such that ka + (b = 1.
3635 — 343123 = 1 (modulo 7) 36=1 (#), 343=0 ()
(221)5 = 17. (22N = 1=+ 2x3+2=F = 25
There are integers a and b such that 2-3% = 6 - 5%

Let A={1,2,3} and B = {a,b,c}. Then (b,2) € A x B.

Ax B=B x A only when A = B.

Let A = {1,2,3,4}. The relation on A defined by R = {(1,1),(1,2),(2,1),(2,2),(3,3)} is
reflexive. ( ‘i';L't\ A R

Let R be the relation on N defined by a ~ b in R if and only if § < g R is antisymmetric.
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2. [5] Use induction to prove that 3+6+9+---+3n = 3"(++12, for all n > 1.

Base :  When n=1, 3n=3 = 521(1*’0
.
So Hie stademart heds wven n= 1.
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4. (a) [2] Use the Euclidean algorithm to find ged(1234, 567).
12%4 = 56+ =2 + 100
56F = 100x5 + 6%
100 = 6Fx1 + £33
&3 = 233 x2 + 1
B3 =2 HExl + O

ged (1234,56%)= 94 (56#,100) = ged (100,67 - _jcd 7,%3)
= \de (33,1 = 1

SO ,\SC(’( (1234, 567-\ =

(b) [1] Use your solution from part (a) to find lem(1234,567).
ek (1234, 56 F) « lem (1234,567) = 1234« 567

So  lem (1234,56 %) = 1234567



3. [3] Let a,b,d € Z. Prove that if d|b, then ad]ab?.
A Soppese d |6, “Then there exisks some mk’c letZ
such 4hat b=kd. But now, &%= (kd‘) = l*d*
Ay = (kZCL\ ad

So es %k’d‘eﬁ ) (‘3‘(14367- and se Seﬂ{“j “é:@k
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5. [4] Let R be the relation on Z defined by a ~ b if and only if 3|a —b. Prove that R is an equivalence
relation.

We must shews thet R s rgglenve, S&j""meh—‘-( and Hrensihue .

Reflexwe: (et acZ. As a-o =0 ad 3|10, 4h 3|a-a

SO Qv andk }Q (s M,J,(é;('\v€~
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such tHhat 3k = a-b. But then -3k:=b6-«
and  so BLKy=t-a whidh nuans 5\ b-a.
Se  bea ad K & spametric .

Transhve: L4 abyc €7 Soppase  a~b cnd b

Then  3la-b  ard T|b-c. 5
So 3 lce Z Sud« 'H/chj Bl = 61"!'3 O/\C(
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6. [1] Let a,d € R. Write a recursive definition for the sequence a,a + d,a + 2d,a + 3d, . . ..
Bose case : Q, =Q
‘Recumio N < G = Qn_, -(—C* ; H(\ CLL( (L>/Z

-

7. [2] Let A, B, C be sets. Prove that (A x B)N(AxC)C Ax (BNC).
Take oy (mq) € (A<BINAXC).  Then (Goy) €Axb and ()€ A
As (oyeAxb, éj cogn ¢ AxB e and yeb.
Somtarly, as (oy)eArC , xeA ond geC.
Se e A and ye BNC, dnidh wnplies (I,L&)f Ax(&nC\_
fe As (bc»i\ was  arbifrery (A<eyn(A =) € Ax(enc).



