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SoLuTIONS

Exam 2, Mathematics 109 Name:
Dr. Cristian D. Popescu Student ID:
November 15, 2004 — Section Number:

Note: This exam consists of 3 problems worth a total of 100 points. You will
- not receive credit unless you show all your work. No books, calculators, notes or

tables are permitted.

I. (40 pts.) For each natural number n > 3, let A, = (n, n"}].

(1) Show that, for all natural numbers n > 3, we have n! € A,,.
(2) Find | An and () An. Justify your answers.

n23 n>3
Recall: n!=1-2-3.....n,foralln €N,

L‘) We uj\\\ O\.‘:\g‘qv\ ""\-M %&" 'QX'\'(\AOLLO\ SV‘\PV‘ T""'\'\U‘Y{(‘ F&V M'\‘L\
i«du.dw‘m P show 4

1 a)
lJn),b ECH):H(“\.Q‘“

?
() P @ 43 e &> dLE L2} 7u\ui‘1\?‘}q.
(LY W wRy focumg Pln) Ve b, We s lew T

(e} < (ard) € Gua )™

PO
RPN S 'm
o)
win) = an / R
=) Uﬂ) RN CTOR (nr0) G
“ VL M-\‘\““ = 'y
n' o&w =) &V\M\h' C “ Cv\—H)\ é(\ﬂ-O-(ﬂ-\
Yo (wa)) & (nx) (wa) = ‘ >
k*\ k - P(’“*\) @\C\) =) P (w \Nc—‘i:z 5 -\{ w2 3
Y

)




©

(2.) «)\,Je_ wall e ve it U A, = &m&ﬂ\w)%}

'7\>/3

I\

W\
C.  ohwous

! v

D Ly we Mz

—

w & -Aw-«: (w\-«) (w-«')“'"]_

M_)WQ c.\au\\M M
:_Y_.M or&w% o w 3{\.&& \W\A Wa’ke Afo c{\ww
(v i) fd o &G
b) We \.N\\\ Y\»\r{ J“""’& Q”i\\'\ = @/
KMA&Qo\ oG SmwAL Qf\“ #;j ‘ W NV\GMQ’-)L,“
s \wf&ﬁo A w € Aw ez : Parehee
o2 N N w2 Do
%\\AU& hmmzm\WstQM wm B %0




I1. (30 pts.) Let {fn}nen be the Fibonacci sequence, defined recursively by
fi=fa=1,and frn = fn1+ fn_g, forall n > 3.

(1) Prove that, for each natural number n > 1, f3, is an even number.
(2) Prove that, for each natural number n > 1, we have an equality

n—1
Zfz = fn-H -1.

i=1

AN nzA
NEETIN Q\_-gm > 2\@@@%@—32\2
) \J\& w 7M. Nasume TG Q‘\—gﬁ“ {s 2
Y ~

L e P05 2 ey T

&3’5“-\-‘\
= SS *’S)'!:wc\ = ?’“’* &w@"
XXQJY\‘\'B i A

Zan Q."ggbﬂ—‘r‘\

2\%5“ - \\ = 2. \ Lawn

~ ‘l-'g‘gw\'\ |
\ C“\ =9 th\r\}\7 ELW} "‘Zf\’%"av\ :

)

Q‘) We wl \f”(;&? &“ﬂ% L{ESTE i«‘“-f\ww“i‘-\*"

\\(\A\kb\m
K ‘—fr L & «gn)_wfi = 2=+l
@y P " Which V¢ TR

—



O
Lt e,

e . We wsll Ylaw
?Qn\ K
Q") A ssumt

"?Cw)
Plmat) V6 Tt

gt @;; A E G- 08

~ A
= \'\‘\"2. D
= \m*’&?\




&)

III. (30 pts.) Give the explicit description of the solution set for the following

Diophantine equation.
3952180y =65. (&)
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