Math374 Test #2 18 October 2011

Name. {ﬁuﬂ o {}

This test has 80 points (10 pemts per page) but is scored out of 50 peints. Scores are
truncated at . 50 E

1. 4 points] Expréss T+4+ 9. +n? in sigma summation notation 3.
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2. [8 points] Using induction, prove that 1 +2+3+ .. +n = n—(%ﬁ forn > 1.
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3. Consider the following code fragment.

DoSomething(n):

=10

i=1

while ¢ < n do
j=j+2—1
1=4 4]

end while

write j

(a) [2 points] What number does DoSomething(2) write?

Gk Y

1= 22 @

(b} [2 points] What number does DoSomething(3) write?

4423 -] “@

(¢) [2 points] What number does DoSomething{n) write?

(d) [4 points] Find a loop invariant that would allow you to prove your previous answer is
correct. {You do not need to prove that the condition you provide is a loop invariant.)
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4. [8 points] A collection of strings S over the alphabet {a,b} is defined recursively as follows.
Write down the 4 shortest strings in S.

¢ S contains the empty string A.
e ifxr e 8, then azxzbe S.

Ay ab) %@@%M%ZW&\QWH bb)%fﬁ%bﬂ )

MWZQVO ob b&%%gﬁbc&alg\&}oé h

et A={1,{5},5,6,7}, B ={2,{3},4,5,6}, and C = {©,{4,6}}.

(a) [6 parts, 0.5 points each] True or False? (Write the whole word as your answer.)

i {6} € A v (5.5 C A
- S ‘ ‘
i {2, {3} C B v. (46} €C
Troe Troe
. {5,{5}} € 4 vi. {4,6) CC

(b} [2 points] Find BN C.

Bl = § &3

{c) |2 points] Find the powerset P{C).
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6. Let T(n)=T(n—1)+30I'"(n-2) forn 2 3, T(1) = 1, and T(2) =

(a) [1 point] Find the first four values of T(n), from T'(1) through T(4).

H1 31 L

(b} {4 points] Solve the recurrence.
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7. Let T(n) =37 (n—-1)+Tforn>2 T(1)=~1.

(a) [1 point] Find the first four values of T(n), from T’ (E)I through T'(4).
b4
/

(b) {4 points] Solve the recurrence.
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8. [5 points] Let A and B be infinite, countable sets. Is AU B always countable? Show that
your answer is correct.
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9. [5 points] Let S be the collection of all infinite strings over the alphabet {a,b}. For example,
the string aaaq - - - consisting of all o’s, the string abab- - - of alternating a’s and &'s are both
members of 5. Is 5 countable? Show that your answer is correct.
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10. {3 points] How many 4-digit ATM pins have first and last dlg1ts that are both even? For
example, 0760 and 8352 count, but 1234 and 3221 do not. Show your work.
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11. [3 points| How many 4-digit ATM pinscotain exactly one 07 For example, 3021 and 0988
count, but 2010 and 3113 do not. Show your work.
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12. /4 points| How many 4-digit ATM pins use each digit at most twice? For example, 2127,
5566, and 1234 count, but 4544 and 9999 does not. Show your work

IC@VW{K ,.,w@@ﬁii EJ@M} wa,ij *Few’) U SOl (S&ﬂﬁ =3
\ Yy

. ' - il
= Use. ?mc}w% Péffndef{)('ﬁa m! 5&5 (}W P Vlﬁip{é

o |O ?g}@‘}' u)if\w@./ Send )"ﬁ@‘* cecurs 4 s | o
: e A0 pud wéwé, Some. D A el “@%mmf 7 éi@%' "
l\\#_ I MWMWE R S \ B (:it,m&/ &‘} iﬁ % % WW 5 Hlueh -
ejgdifbﬁég = 370 ~Choon, dgit ek oaws el )

S
6 - ¢ A E{_,&‘{’ B
( Ol e Tie Srgle 05T gtk

3L



