MaTH F307 TEST 2 SPRING 2016
Your Name (print clearly)

SO{W“‘W& Monday 28 March 2016
Page Total Points Score
1 19
2 29
3 19
4 23
5 10
extra credit 5
Total 100

Instructions and information:
e Please turn off cell phones or any other thing that will go BEEP.
e Scientific calculators are allowed on this test. You may not use a cell phone or a laptop.

» Read the directions for each problem. You must always show your work to receive partial
credit.

e Be wary of doing computations in your head. Instead, write out your computations on the
exam paper.

e If you need more room, use the backs of the pages and indicate to the grader where to look.
e Raise your hand (or come up to the front) if you have a question.

e Formulas from Calcylus:

abtl_1
a—1

L 1+a+a’+---+aF =
2. log, n =log,n/log,a

3. 1+2+3+,_,+n=n(n2-|-1)
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1. (a) (4 points) Fill in the blanks below:

i. A function f from X to Y is one-to-one if__“VEﬁ £ 7[ ‘H\M—& lS aT most e

xeX s Hhal (x,u) €F.

LS VR B =), Hen X, =x i
qu’r ii. A funca?)i’l f from X to‘;" is onto if X ﬂé b4 M (s MM

XX 5o Uk (0, 67

Lalt.def: +he iranse of £ 5 V,]

(b) (4 points) Assume that the domain and the codomain of the function f(n) = [n/4] is
the set of all integers. Determine if f(n) is one-to-one, onto, or both.

Not ene-doont @ L (4) =lel=0 ) '{(ﬂ':— L'/-’-l.’=o-

M: For @mﬂzel) let x=4z.
Then £G4 = )j’ﬂ:z.

(c) (3 points) Given an example of a function g(z) from R to R that is one-to-one but

not onto and show that your example is not onto. (You do not need to justify the
one-to-one property. )

£(x) :gxs Sinee e 70 Forall real Xy £60)=0 has
ho Seolution.

2. (8 points) Let a be a sequence defined by a, = 3n + 1, forn=1,2,3,.-. .
(a) Find ag. 3,{0+|=-_1_‘:1_:

(b) Find 5% @
Q,+0 0= T+F+10=2]

(c) Find a formula for the subsequence of @ obtained by selecting every other term of &
starting with the first.

We want incay Nz2m-| frm=12,3,..
Se AyyQa,y Qg,..-. be comer \D\)\oz)b”n'“ L harde bm=3(2m’l)4—1

Thatis. b = bm-2 or m=,2,3,
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3. (14 points) Let R be a relation on the set of positive integers defined by (x,y) € R if 2
divides z + v.

(a) Find an example of an ordered pair in R. (l} I) Eb“'[ 15 hyis bole btd 2]

(b) Find an example of an ordered pair not in R. ( l) 2) LS z)42 Is no %div*‘f bl
by 2
(c) Is R reflexive? Yes

X+X=2X ohichis divisible by 2 - So ¥ xeZ, &) ER .

(d) Is R antisymmetric? No .
(1L,2) and (3,1) €R sinee 143 = 3+1=4

(e) Is R transitive? Yo o sap e
¥ CX,@)LB@ ¢ R, +then Cx-uj)-k(rj«t%) =25 +2y. So = Y .

56 3|z, So 0P ER.

4. (15 points) Let S be the set of all strings on the set {0, 1,2} of length 3 or less. Let R be the
equivalence relation on S defined by s, Rsy if the strings s; and s, have the same number of
ZETOS.

(a) Explain why the string 12 is related to the string 211.
1
Be+h sr-hr‘mﬂs have zero O .

(b) Explain why the string 120 is not related to the string 001.
126 has ene O) but 0ol has +oe ﬁ_g,

(c) Find all elements in [001], the equivalence class containing the string 001.

Cooi] =% all shingg wf wo 045'5:2001)010, l6d,002, 020, Zaaj

(d) How many equivalence classes does R have?

l{’ beCﬁM/SL aS-”Y'tnj can have OJI)ZGY_?) Z2eroS.

(e) List one member of each equivalence class.

{

ol.  0oo0D
)Dl)o )
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5. (a) (7 points) Fill in the blank below in the definition:
For f(n) and g(n) be functions with domain {1,2,3,---}, we write f(n) =
O(g(n))

if 3 C¢e [P\ Ss Hhat l —?Ub\ £ C l ﬂ(h') ] for all but finitely

many n € Z7.
(b) Use the definition above to show 1+ 2% + 3% + ... 4+ n¥ is O(n*+1),

l+2kk3k+...~r‘nké LTI Smee L¥£n v all arsn.

= Y\'lﬂk

x|
R

6. (12 points) For each expression below, select a # notation from the table and justify your
answer.

Theta Form | Name I ‘Theta Form f Name

6(1) Constant | | 6(n?) Quadratic

8(lg(lg(n))) | Log log 8(n*) Cubic

8(lg(n)) Log #(n*), £ > 1 | Polynomial

f(n) Linear 8(c"), ¢ > 1 | Exponential

B(n ! | A(n! Factorial

(nlg(n)) |nlogn (n!) actoria mcﬁz“%vw.‘ ‘(V
(a) ni45nlgn Sm"\u
4n+8 piNA /
ar 3 E 3 b h3 2
3 +5n lan h+5n° h-2n
R . s C s M 7
12 1Zn Y Hn+g 4 o An +8 T 1
mirateY”
e eonsawic " Grmaliay Hplace derms Conshid
)
g, n +Bnlan 5 (42 numm:l-or"/
e () aigproms

(b) 3+9427+---+3"

n "")
| . 3“ £ Q41 F+-+ 3= 3(]4’3*0’1"--'*3

n
d.a:{ﬁ— 2 3 - | - n,_
first ~ ] (F%—_:I# ” (5 0
n-1 dorms se

formula n

AR O LU et
wd

%\

\
9_&: IN
3

-

N

\D

So. 3494. .4 3“ = 9 C%“)

P

>
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7. (8 points) Let m =2%-5.112.17% and n = 22.7-115,

(a) Find the greatest common divisor of m and n.

SCJCM,n\.—.z"-H

(b) Find the least common multlple of m and n. 3
la.mCmnh\:‘? S5.F N7 N7

8. (15 points) Let m = 159 and n = 509.

(a) Trace the Euclidean Algorithm for inputs m and n above. (You need to show your
-rm and state the output explicitly.)

@ steps, at least in abbreviated *
: 1 uorK for part @ here

501=3-]59+32 ’goq 3(159) 32
159 =4.32 + 2] 159 -4 (32) =
52:[.2.1“\ 32 - 21 =”
. +10 zi - =1lo
Z1 2 ) — Jo = |
lD + 0 ;'Z
rebwun 1 *
it

(b) What is the significance of the number returned by the Euclidean Algorithm?
B returns Hu apaalat 2enumen diviser of s mpuds .

(c) Write the greatest common divisor of m and n as a linear combination of m and 7.
7 = 14.32 - 3.159
iy (509 -3.159) -3159)

. 509 - 45(159)

Co l;,]\-*ID

= i = (21 -1)

n

¥

=2+ -2l
.2 (22-21) -2

2 (% j YR | =14 (50013 '”5_(ng>
=2.%372 -3 2l -

=232 -3(159 -4.32)
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9. (10 points)

(a) Write the decimal number 900 in binary.
9 3 1 =
90023 +2+2 42 »
Se n ]m'hawﬂ Hhe docimmal nunibor 00 wiuld be

| tloobb 10D

(b} Write the decimal number 900 in hexadecimal.

’L{A«'/pg Ho colloctineg of H Hon abovee

534

Extra Credit (5 points): Prove that ig(n!) = 8(nlgn).

Oﬁhlﬁh\ : lﬁ(h')-_-. Iﬁl-pljl ok jﬁn < lgn+lﬁn+..+lan = h(lan) —

_f)_(nLau\ : )30;'.\: ,3!'*132—*--. 4_13[2] + jﬁ@z]"")t"* [3,‘
> g2] ¢ Ly (o) ¢ 1y
2 g3+ 1g(B1) + -+ 1y 3]
= [ - 4]
= !Z! .14 % = % (\‘3“ ~ L39_>= '2"5“ -\-(% lsh-ISZ)
7 %Ian v



