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[2] 1. Check the appropriate circle to indicate whether each statement is true or false. You do
not need to provide any reasoning.

True False
(a) O ,®/ If the set S contains 6 elements, then S has 2° = 64 proper subsets.

(b) & O Let Aand B besets. If AN B = @, then |AU B| = |A| +|B|.

) O /®/ In the inductive hypothesis to prove a statement S(n) using weak
induction, we assume S(k) holds for all k.

(d) @/ (O If a sequence is recursively defined by a,, = a,_1 + a,_o for n > 3
where a; = 2 and ay = —1, then a4 = 0.

[2] 2. In a group of 130 people surveyed, 47 have a cat, 65 have a dog, and 32 have both a cat
and a dog. How many people have neither a cat nor a dog?

(=130, iIc\=47, 1D)=65, \CI\D|'-32
(cuD\r 41t b5 -32= 80O -
0 o
[(cvp)’l= 1 U= [cvD] = 13930 = 5F ave b

[3] 3. Consider the recursive sequence a, = a,_1 + 4n for n > 1 with ag = 7.

(a) Find ay, as, as, and ay. You may leave your answers unsimplified.
No="7
[ W 7‘“" .
02’(7*°f")+ '+t
Gy: (7‘*“*'*'2)*4.3

ng: (741442 ry-3) + 4

(b) Use your work in (a) to conjecture (guess) a formula for a, that depends only on
n, and is valid for all n > 0. Your answer should not involve a sum of many terms.
You do not need to prove that your conjecture is correct.
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4. Let A and B be sets. Using any method, prove that (AN B¢)UB = AU B.

3]
Hint: There is a short proof using the laws of set theory.

(AnB)VB=(AvB)A (BCUB) disbuhvily
: (AVB)“M krown equaliby
< AVB iou,mhkj

[5] 5. Use induction to prove that 1+5+52+5% 445" = 1(5"" — 1) for all integers n > 0.
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