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I. Short answer (3pts each). Do not give proofs.

cent edins, the greedy way of making change is also the optimal way (when plenty of all coins are
available).

1@1:;6]9 FALSE (Circle one). In the US coin system, which consists of 1, 5, 10, 25, and 50

-~

y

2. TRUE ( ALSE /(Circle one). Insertion sort uses O(n®) comparisons to sort a list of length
. Z
| Oln®)
3. YES /NO (Circle one). Is 131 prime?

M 2,35, lI= NIER

4. In the best big-oh notation, what is the number of comparisons needed in an iterative algorithm
that computes the maximum element of a list of n integers? _( Ln

5. In the best big-oh notation, what is the number of comparisons needed in the_binary search
algorithm which searches for a given z in a sorted list of » numbers? ([ D oA
O

6. Name an algorithm that we studied ior which the best-case time complexity was different from
the worst-case time complexity. nean Saaren

5
7. Compute: gecd(12,18) = (D ged(25,28) = a ged(5,0) =, ;
ged (573,2:37)

; g &
. Compute: lem(11,13) = 143 lem(2%5°, 2°57) =9b—5 lem(12,18) =i(52_
Lom(a*3,2:3%)

co
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9. For the arithmetic progression 3w/4, 57 /4, Tn/4, 9% /4, ... , give the
common difference: P 5T 3T AT _ T
i i
10. For the geometric progression 2,-1/2,1/8 —1/32 ... | give the
initial term: a and the “1/s _|
common ratio: ~ \/ H EE - —-L?
11. Compute: —9 mod 7= o 25 mod 7= L(
-Q=-2:3+5 Q5= 3F +H4
12. Compute: A9+ 3C16 = ES{!Q 100102 + 10115 = ’ l (D[z
| i
A9 10610
3¢ 1011
= 101
EBS il

II. Computation Problems 13-16 (10pts each). Show work to clearly justify your answer.

13. Use the Euclidean algorithm to compute ged(116, 76).
o= |- Ho+4D
ez HD €30
o= (3 * E
3 =94 «0O

j%adﬁﬂb{?Q\:Lf
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14. Trace through the Bubble Sort algorithm on the list 3, 1,4, 2 by writing down the order of the

list after each increment of ¢ or j.

procedure bubblesort(as,...,a, : real with n > 2)

fori:=1ton-—1
forj=1ton—1

if a; > a;41 then interchange a; and a;41

3 JEOLSTY =

16. Let f(n) = 3n® + 8n + 10. Give witnesses C and k that show f(n)

n>k— |f(n)| < Cln2].)

Trace
initial list: 3 1 4 2
i=1,j=1 L3 4 2
i=1,j=2 | & = =
(;[)’5:2 22y
=2 ,4= I 2 24
=2, 52 1 2 34
2% A S

Sejriﬁ?_:\.‘
Lo L 3\’1‘
gn s gﬂl
¢ [On”

S

050

is O(n?). (Hint:

N>R,
Z

( 13ﬂ1+8n+l’0l & (3nll+|@m\+|l0l j}; 307 @n7+[00" = d| (Vﬁ\ )

Nn7l=k
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III. Proofs (12pts each). Partial credit for good proof structure.

17. (Recall that by definition, if @ and b are integers and m is a positive integer, then a = b (mod m)
provided that m divides a—0.) Prove the following. Let a, b, ¢ be integers, and let m be a positive
integer. Show that if @ = b (mod m), then ¢ — ¢ = b — ¢ (mod m).

propf _ (dipect)
Let ab)ccz cwd me L

SN UV\\
Assume a=b ( -
Than  m | Gamb) oty definthen mﬁ o

velh ot A= Q
EACZ sut b‘-g p,]:\‘(?\\:)v\ D—p drd‘d‘QS ([)

s med s GeO-lo-O) by addvg b suotachng €

By defnibor, e o |Cla@- (o)
Oq/\é\ LO‘B d\{lp\\m’h%«/\) == bt (v d w\\ \

T e

18. Prove that 2" < n! for all integers n > 4.

Prbm& Uot-}( U\A\uczbbv\\ TFor ke ”Z ' B \
Vet p(*@l\ oo +Hhe  Shdewuds & s fq :
Bocis T R= 4
;)“h— ;ﬁ:lko ¥:’{’:’—QL{ So P(H\ YU

T dochive skp Lot & e an ntegn wdh =4
Nocune  PUIR) f’mm sz \Q
also ;1 < Y+l since kel z5 .

Thws ﬂzﬂ @JCDL
ond SO P(«%&B s Arwe.
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