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1. Prove carefully that
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You may assume that the triangle inequality holds for Q.
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2. Suppose a,b € Q , and that {a, | n>1} and {b, | n > 1} are sequences of rational
numbers such that lim,,_, an = a and lim,, . b, = b. Carefully prove that

(a) limp_o0 30y, + 2 = 30 + 2

(b) lim, .o 30, — 2b, = 30 — 25
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3. (Text, P 185, #1.2) Define a sequence {sn | n>1} by

_2n-1

Sn ‘
n+3

(a) Prove carefully that limy,_ ., s,, = 2.
(b) If ¢ = 1075, find an integer N such that

nZN:>ISn_2|<€.
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4. (Text, P 185, #1.3, first part only.) Define a sequence {s, | n > 1} by

$ 1
N ]; (k- 1)(2k +3)°

(a) Find a partial fraction decomposition of Zk_l)(m

(b) Prove carefully that {s, | n > 1} is a Cauchy sequence. (¢) (v g«_?;f;, , amd pre o ech.

@Aiwdtuﬂw(& g@m@M L :ZLF(,L \ )

@k-\)(zk ) 201 Jkes
(b)) @ -

fowis | S l(, £ . (! /{) (fgaﬁtl_ﬁ(g-,) o

+.'_"'+( ‘2’}; - ‘j{i)" (;_5 "i,_f;) 'f QZ‘?‘& - 2_,51”) + (g‘n-r - 2.m»3 i{

——— e

A
iy [l*—ﬁ _ L 'an+;l - 4= T .W(;]
“+ A ‘
s , (.
- \ Uke g,@bowir‘eu\ (_A(\MU} Mtq‘{j_ W
Hbg/eww SL‘?"\L“ & Mﬂ/ \
QA S 4 J’BHD’NX Jg “Sm\ = t% ( 20 'sz—%S]
e = 2 o .
(,L 1 ) < X Al ={ém‘ let € > 0

+
wmt n4

< 1

—

Z

1. ﬂ\b« Yl?,f\J
ound Hme N =0 l
\< L s ¢ y e Yl?r(\.)'-‘-"“> \3”51'\\‘{2-

A
= 0z iés ¥o T2 6N,

YD FeovR ) Nz N =9 \77. m

]\vaxu /e/utm S = -‘g

h— |
f%v()‘* Hoasein i uO/W MJ C’MW WML‘ C,\,_,C,CAG

CWWU ﬁza)’“ A W 0@“"&0#% M’f’lfc‘r M /ﬁ’/f(/?}\édﬂmﬁ—y»F('a)’
bl /mmd]“\j oo a Sn secord /“M )



11

5. (Bonus) Suppose a sequence {a, | n > 1} of positive rational numbers satisfies
limg oo 228 < 1,

Prove cz:refully that lim, . s, = 0.
(Hint: Proceed as follows.

a) Prove that if lim,,—, o, 2L <1, thenAIN €N and s> 0 st n> N =0 < Tl

b) Prove by induction that if s > 0, then (14 8)* > ks, fork > 1.

¢) Prove that if s > 0, limy_, o m = 0. / / /
o \
d) Carry on!) , ‘ 7
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