MATH 404 FINAL ExaM FALL 2005
ColUTIONS

NAME:

Instructions: Check that your test has 10 pages, including this one and the blank one on the bottom.
There are 8 problems on the exam. Write neatly: solutions deemed illegible will not be graded, so no
credit will be given. You must show all work, justify all nonobvious parts of your work, and reference
theorems or other facts you know from class or textbook in order to receive credit. Use English. This
exam is closed book, closed notes. Calculators are not allowed.

PLEDGE: On my honor as a student, I have neither given nor received aid on this exam.

SIGNATURE:
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2. (12 points)
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1. (2 pts each) Answer each of the following questions by circling TRUE or FALSE. You do not
need to justify you answer and no partial credit will be given.

(a) FALSE .
[z | %%; Lo | axan 1t)

If A and B are sets with the same power sets, then A = B. (

(b)  TRUE l FALSE !

Function f: Z x Z -— Z given by f(m,n) = |m| — |n| is injective. /Qbﬂﬂﬂ /,f/ Ch /{)

(c)  TRUE { FALSE

The coefficient of z7 in the binomial expansion of (1 + )™ is P(11,7). < M:n- %9 Y tr. b /

(d)  TRUE [FALSE {

Graphs and @ are isomorphic. / “,,7%5 ) lo)3/ /

(e) l TRUE f FALSE

A nonplanar graph must contain Kjs or Kj 3. / uﬂfé < (! / 2 o T T, F\ &/ /

) FALSE

If a and b are positive integers, then ab = gcd(a, b)lem(a, b). (a,,,fc s 4 / 7 of 7%‘,, 3-/

. 1o !
() 'EE‘( FALSE # /

17 is a factor of 81 — 1. / 0'0769 //// L//

(h)  TRUE

An inverse of a modulo m only exists if ged(a,m) > 1. ( Q{;//L;y, 2.6 ) er . / -7/
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i 4
2. (3 pts each) State the following: ( all wud 4/{’9 b1 ﬁf;‘d i class )

(a) The Generalized Pigeonhole Principle:

Q’(_ Tl 1/ W‘ﬁ’/‘ VA S

(b) The Four-Color Theorem:

gé(‘ '/4’-49: (/ WW b1 .

(c) The Fundamental Theorem of Arithmetic:

Cee fz,&uww z, rg-e el

(d) Fermat’s Little Theorem:

S pogr ST h o Slemman
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3. (5 pts) Prove that the set of positive real numbers is uncountable.

7//‘7’- //2& zo .z;r
( D?V{ﬁm/ Wég

9k To ASGmme C@Lw,mc, ﬁzﬂL ) 9”‘4{(74 9% AN |
meﬂ“aé{& ge,f /ﬁ Wv\ﬁér& (Céc WﬁS fm /Maa%)

g/bl,aw /55(?11/ W&W#&é&

) //Z+ bt g (le bAL éﬁ Ain's Lt s -

g'u-)qo,,g,pe (Q}/) (I"’Mfc. [{66 , ﬁm 1 =« J%

& = s ’{// gL %{} N
/

Cr % f].//z/ ”{ZL /’/‘nwﬂ

6{> =N 0{7, 4‘” dyg.v

-~

Comeniter el i ben

A —“f»—{’ on “The é\:f Sl #uc /A’/éwgﬂbm ‘%
A &(»ﬁms %fan /k/d«u@bu 4 &, Iv y{a%
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4. (5 pts) Show that the relation on Z x Z given by R = {(a,b) | a = b (m)} is an equivalence
relation.

(W zw/cs /2/r  of Ctan'se T s 7 (95/

R s Mjﬂf&y . /’M) ol Pl

& =
m/(_c,»c.)’-'o-
Qmeic
e = L /W) = é*’fﬁv /Uﬂ/

becon J ] ak e | ~(ab) = Lea,
[, e 6'_:5 & /UA/,

p &gé/w/ raih ééé-/w/ /‘ﬁ"%

e S cz"é*’*ﬁ”‘" fm
L - ¢ :{lw: %ﬁ ol Zfﬁ

el oo Hrees @St/w?l;m/‘5 , ¢
& —Co= (&*@)V"‘
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5. (5 pts) Prove that there are infinitely many primes.

[ e wolts  w)F 9C Thw F o, ()

Hscoume Ahat  a~ %ﬂ“ﬁé g /';49

Prope )~~1 Fne

(/(/7“’ F = 0///71, = “/7"\ +
T P 38 ¢rthan /W/“M y /’M st (ost v

A Frowt - ot /Ve s) 75
Wﬂm <o ,F Mg?‘" kt &&mmé’& é) Z
ot et proy ey = I

4T ;'ZZ /Ql/ﬁ'o 7?2 Some ‘ / %%
gl /)L' / /7!/%,@-"‘”/{“"‘}”»: y

c((Pppe e ) S

AT 11 o« (oTracli Aban
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6. (3 pts) Reduce 3°%% modulo 11.
( 44 Wwoles (/)9 )
]/ Z

4z K4 =/
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7. 3pts) Find 990, (210 )

gwaﬁ .10 = 22, g_ . //

Plue) = $ (2" cu) = 3(2)200) pru)

- z ?8‘0.{

oo
( %5 )} &%e Crerc.ce /7 1A S'[mwm/
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write down how, starting with plaintext P, one obtains the ciphertext C, and vice versa. Make

8. (6 pts) Describe the encryption and decryption procedure in the RSA cipher. In other words,
sure to clearly identify the public and private keys.

Choose  p, g prime . lLe? M= P9 Fud ¢/a/={£—/)/2»y
(hoost € Stk AheT geel (¢, Pluj)=1 .

Vi

To _tuea - T laTe Letters 4 wtssant vule  Hedr
# gﬁw’m{uﬁ (w":j’- G=1 , 5=, -, 1'5"""34),

Dinae  info  Lbocds e Wm s <n

Fucnypt sk bleck P k)

M

C P e (4)
(o "ml,&'c ‘fej s ( 10/"1/.
o ceypt Pt diase o e wed P
(Tls  eersTs  ghee j?c//((/ %f“‘?“/"'/J Y/ A
72//4«‘ , ?WM C-/
F = ¢ “ (n/

§o ﬂ/ubﬁ’/é ’Zgj /5 A /or P4 ) , or V)/

wTue Fhose L /«awﬁp/ég //41/’5?7%'&
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