MATH 211 /Fall 2005 FINAL EXAM

NAME:

Instructions:
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There are thirty five questions on this exam. All of them are
required.,

. Write your name on the front page of the exam as soon as you

receive a copy.
All questions are equally weighted. The Final Exam grade ac-
counts for 25% of the total grade of the course.

. Justify your answers for all the problems below in order to get

full credit.

If a wrong answer is given without any justification or explana-
tion then no credit will be given for that question.

Only when the question is preceded by T F | answer by
circling T or F when the statement given is true of false respec-
tively.

. Read the question well before you answer it, so as to make sure

that you are answering the same question asked!
One white page is included in the end for scrap work.

Suppose the variable = represents students and y represents
courses and F(r) : x is a freshman, B(z) : z is full time student,
T(x,y) : x is taking course y. Write the following statement
using the above predicates and any needed quantifiers: “Every
freshman is a full time student”

‘V’x(F(x) ~—+B(-x))

repeat the previous question with the statement: “there are two
freshmen who are taking the exact same courses”.
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Using ¢ for “it is cold” and = for “it is rainy”, write “it is rainy
if it is not cold”.
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(4) Using ¢ for “it is cold” and w for “it is windy”, write “To be
windy it is necessary that it be cold”.
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(5) What is the coefficient of 21'y" in the expansion of (z + )27

) Lecoaupe 41«7+ =17 =+ Zo.

(6) prove that there does not exist three consecutive odd integers
(other than 3,5,7) that are all prime. (Hint: use congruence
modulo an appropriate integer, then take cases)

Q,Y\-*“/ 2—1’\—}-37 2Y1+5
Divide Zna) ‘D) 5

V) Zwnal =

—OW\M—JFS — | LS V\Q+ TJT\(W\LCM‘\J{--“ #1)

1) 2nx)l =\ moc{z " "2,.;/\;‘_@» = o MA‘n:[l = 2nal i(V\OJtTﬁW
3) 2anxl =

we have S Cane= )

Lwudl = 2n+5 =244 =0wod 1 =2nx5 V\Dqt

L.
(7) Prove or disprove: if p and g are primes greater than 2, then )”‘
pq + 1 is never prime.

E‘_r_‘_g_\_f_g,—-rvm LosSint ? X ‘% ans  odd fsff\\m}/o,
?9( vs odet odd . SO PE—+) s evew,
Hance AF s s ?ﬁmfi
(8) Use the Euclidean algorithm to find ged(392, 72)
199 = FJrD 4 T2
29 = 32x2 + L
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(9) Use induction to prove that 1+4+7+10+---+(3n—2) = 3(9”—1—)

Pase Cale * TH \w(‘g —\) fL s m
Ird. Hypothens: Suppak ]@M same I, L4l +@}< z) K@k—!)

Ind. Q‘kt? we will TN‘\:‘& ‘H’\Q S)Yeu Wcﬂlf &JY‘ —H) --\(3](—2)-;-
(3 (k) -2) = EQ__K_-Q A e = 3Kk =K {GK+2 _ (kD (3Kk+2)
2 2

= (K+\7<3(K+‘) - T\\t Statement Jollows by math emah cad nduction

(10) Define Iecurswcly the set of integers that are not divisible by
4. (include negative and positive values)

Pase comey L ES, 32C, 9ES.
Rc@vswe_g{t\?'. 1§ ce 8 Haow S24 € S
&f B8 € Hew €l e S

Use the following for questions (11) to (14) : A 5-word
is any string of five letters from the English alphabet.
(11) How many 5-words are there?

o
(12) How many 5-words are there that contain a T? (or more)

5 T
2,6 - 25

(13) How many 5-words that begin or end with an A are there?

4 K -
6 + 26 — 206

(14) How many 5-words have exactly one vowel?

5 (}"ﬁ’ML’L\IMQ’Q ’J’T
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(15) If S = {1,3,5,7,11, 13} then the cardinality of the power set of
S is: é

{16] T @ Determine the truth value of the statement 3zVyP(x,y)
where P(z,y) means “z + 2y = xy”.

(17) T (F) Let A = {z,y}, B = {x, {2}}, then {z} C B — A,

(18) @ F  For any integer n, it is always possible to find an inverse
of n — 1 modulo n.

(18] T @ It is possible to find an inverse of 12 modulo 15 while
it is impossible to find an inverse of 15 modulo 12.

(20) solve the congruence equation 127 = 4 mod 17
8 4 extoadid Buwclideas Algorhm
sl 7 — Frilel, s8 ‘mwwxaﬂll s |1
s —F=lo: se j20%xzklo wed (7
=S X =b wnd (F = =x= Tt 456; t =gxd,i2,..

(21) Give an example of a function f : Z — N that is onto but not
one to one.

$ez) = |l gusboome: i

then \ %\\ ‘:}'- \%‘L\ = }(%D %’f‘(%’)) .
ontt 1 Given N E N i %zh.T\'\wfg(i‘)"—\?—’\,
= \nl =n .

(22) Write, in clear English, the negation of this statement: “I will
go to the play or read a book, but not both”.

”I Wil ebher wot ?)G’ Yo Hoo ?\aj o d mui nad a boek

Or T will ds both .
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(23) Show that n is even whenever 3n? + 8 is even.

we need ds < how Qénl+ 3) (s e¥em 5 LS evem

%y Cm)rr&\?os’ljt?m/ S-uuweﬂc nois Qo(cl, Sg 3 an “mﬂLc\cjer
K sudh Wed n=2kxl. se 2n 49 = 3B LK) 4+ Y
= V2KEAVLK 41 = 2( 6Kk %4 BKA5) 41, This proves
Had 2m*+ 3 4s odd.

(24) Let A and B be two sets such that |A| = 4 and |B| = 7, Find
the number of one to one functions from A to B.

T»\‘\S ’\LS \E\@\F\\ = __7]:/\3(_‘ = 7}( GX S%Ll

e 8"{0

(25) Write the binomial expansion of (2x + 1/z)"?.
i L

i«fﬂle.(%) _ S (\f) .
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Use the following for questions (26) to (29): A club
with 20 women and 17 men needs to form a committee
of six members.

(26) How many committees are possible?

2 )
&
(27) How many committees are possible if the committee must in-
clude three men and three women?

(920) w&% e st 2 o

(5 » = = 3w

Ej /YL\L r\)ﬂ/a—clw\c_{: Tuﬁ; s C?fdt
- 7 20, AT
<2~;) . <\'1 > Ty A7) a4

- 20x19x18x\Fx 1b6xV> _ FT752.00
§ x 6 7




(28) How many committees are possible if the committee must in-
clude three men and three women, and Angela must be on the

oo g 5 __
e et Hﬂjc\u s aﬂm_wb included , Sp we nad
FweE MAL wovan & 2 men
CH = (5)
9 3
(29) The committee will consist of a president, a vice president, a

secretary, a treasurer, and two members at large, AND it must
consist of three men and three women, how many such commit-

A, v tentn T ks ("”O)* )
O—L\%HSMCL‘“?&‘“G: é,‘/\)t\ 417&cjwmmwx

'k Xw%w The mm\o,mmj 2 w\\\ \oe cwC\UYY\OKéf\CLL%
mem e JJQM/}&' Sl <( ‘?9 X éxSerx"é —-z,ff?o?iooo

Use the following for questions }3 ) to (32): The n*
Lucas number obeys the recurrence relation [, =[,,—; +
l,,_2, and the initial conditions [} =2, I, = 1.

(30) Show that 1 + 12+ -+ 12 = l,l,.11 +2 for all n> 1

)\v\c)\u\c,\\@’\': Rasre Cane: n=\¢ ,Q e it =4; ﬁﬂ s
Tad. %j i Swﬁ)m JoL e ;m%tgq >4
Q\L"“”* ﬂ\( J Qle +2. 3
“End S%’Y : *‘“"*jm\ - & ~-+,Q; *Q\i/ — -ngmﬁ'z*ﬂkﬂ
(o wdbys) = (b +Deai) +2 = um)w
By necovumce (j’H«\LS{‘lV‘J“'\('L b s The roag WM,J %%?mh

(31) Find the n'" term explicitly (i.e. solve the 1ccur1encc relation). JJ CJR(}\\@"

":\rw; C,\’\ w\,cu}fwsé\g {_o\wa:ﬁ\m (QL/\L Ma ot ,fa,LL\F—I
G‘_G\\.»JM Cg__) as \Fl

=241
-4
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~r-l =0, Reh \xN5 o (v
ol Wb (T (45
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(32) Find the general solution of the inhomogeneous recurrence re-

lation: a, = a,—; + @,_2 + 2™ ¥ h
i ) (|+\F§> [_\15)
Ay = Xy 2 . ( A

(o crwurje.n eews Soludim?

Singd- 2 A not o ruest aaf Ho chamctuistic eqn-

we  Lsok cgﬂ a B i o e SJW{-\’W G/Cﬁ “’L\,&&orm
? : whin S 15 no{ OLMGJE)

o Q_Y\ (CW\\?MLQ_ w\)d'\ ?0 S g | )

?\“fﬁ““% Fhs n ’W\L N Coion (& ,Qﬂuah'm wie gjg'é C = i =2.
# = n+2

28 dly = O\Ll:)* O\va) = N\('—I—?3 -+ O“\SE> + 2

(33) Explain why the number of binary strings of length n that con-
tain 000 as a substring can be modelled by the solution to the

recurrence equation a, = a, 1 + a,—o + a,—3 + gn=d

A\o\‘r\aﬂj grS“F'tY\a Mok hen 000 gjra_/\}[s ot 1]
A 57 Oi) oY OO’&. gL 000 , %1\'\\/\5

/

~1
On = Opod * Qne + Qnog 2+ 20 s

A sumoloies fn-s) SD"\%]\(\&V;“J WMC/ Haat
000 1S ]l.nc\uO{L('ﬂ c:tj~ \}(rff, Wens v 21

(34) Give the necessary initial conditions in the previous question.
(10—_—_0'/(1\‘-0,&1:0

(35) Write the characteristic equation for the recurrence relation
A = Qy_3 + 3Ay-q + 205,

4 3
‘(__21'_.(__?_,:@
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