1.9 Supese I No such-tlat Su<tu for Y w>No
@ (et limg, = too
By Defwitian, 18, T each, M.>0, thee s o wumwber Nisuch tha
n> N, lwphies Sw>M.
Lee N = max fNo, IV, 3.
Thn n>Ninplies M<Sn<tn
Thus , fovench M50, >N iwplies ta>m .
Thudbe , lim iy = +00
by let limtn=-co.
By Defiieinn 9.3, Fir eack M<0, Hhow s 0 wumber Ni such-that
A >N implies ta <M.
Let Nz wmox f'No, N
Thow n>N iwplies  Sp<tn<M
Thos , for eoch M<0, >N fuphes Sp<.
7001:(0\0-, Umsn= — 00
@ let Gmse=S limtn=t, needtoshow sct .
Thew T NEN, such-thut n>N|fwfh'as lsn-sl<g
T NEN, swh tht n>N,iwplies [ta-tl <
S-¢<Sn< Ste t-g<ta< t+g
Let N= mex fNo,NI,NG , A>N fwPlie;
[sSe-sl<e  ltu-tlcs  sSu=tn
Suppose. s>t ( Pw‘*’f by covcwoaliction )
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D snStn wuch codrodhcts with, Sn<tn HnsNo
Thefnt, s<t, thet s LimSn< limtn.
g5 Show (jmmw%?- =0 HaeR
Lot Sn= &
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Bg:ﬁmﬁimw(»‘ou Pinciple, Ak suohtlat 0<k <|
Svace (',L«_m%”;' exists, ton I N EN suel thet n>N implies S8 < k
So Cnu <kSn fr n>N
SNel < e Sn Shia < k.Snet < k:kSn = kS
> G, < "Ny
S fg<kel, RMNsg .
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Tws, k_)ﬂ&gn-‘—o . et & y[ggﬁ =0 .

(67 BU"%WM"F suprown , Y £50 , I s €S s that swpS- s <t
Whith iwplies Su>sup S-¢ .
Thws sup S—¢ is wot on upper bounel of S
Toke €=
I sne S swoh that  wpS-5t < Sn< WS
Ligsup S50 = Ui supS = Ll 0 = 5upS =0 = supS
'lfaw;o(stS)z Sup S
by squeeze vheatim, [imsn =supS.

(0.3 —fg va () 'S om ;ﬂae‘\Sllq? sy,umw, We@( © S'{uMl On < Gn«l Vn_,



Since (Sn) 15 om «'Wﬁa% sPquence e)e posttive nuwbers | Sy € Surt V.
One - 6n = ,L—l. (Si+Sat == + Sua) = 7 (5482 - + S )
m&“ﬁ*s’—*" 4G )= (W) (S14Sat -~ + S ]
s TS = (Si¢Sat - 4G
—rs LU Sret =S + (Sua=52) + - + (S =Sw) ]
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wav(w., C6n) s oun stfhj czquua.
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b By Corollowg (05, HF(Sn) s o monptme seguence , thom limsa is
"d"""‘@s mwwy@
Cloim s ($n) s o wonstonic. decronsing, sofutnce .
Proof. by inaluction.
Basis = n=| SI>S,
Iulw:hw.w At Sn> Snad holols | remsins to show Spe>Snea
St = Spes = TETSH — ez St

n ~2 nl, nn ~2\2
= aSn - n-vz(nrtlgn)
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Thus , (Sn) i< o menstomic o[tw@‘\h? SeAuBL. .
($n) is odso beunoleo| 0 <Sn<] .

By Thoorame 0.2, (Sn) is comvorgtwt, Howss Lim. S exists.
) letlimsyzs,
S=UimSnet = lim gor SA = limsr -limsit
= - lmSr = g2
> Szl or <=0
Since (Sn> s wonstowic oborrsig ool Sa<l, it s imposible
0 howt. limsn=1.
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b) Bosfss*:bl)'- nzl S=12>4
W{*M,sﬂ?x Assume Sn>2E  weedl o show Swu =L
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Thws, S‘Ml'>‘£’ #9w>';','.
By principle of pathowscticol insluction, Sn>% Y.
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'Tb\wz(ra, CSn) (s o o(u//easﬂ‘ﬁ YULnit
col) Bg, powt thytor, (Sp) 15 monstome o/uwﬂswz/ ok bownsled
Squence , Hus Sn) & comergent o lims, exists .
(et limSn =s.
S = limeSpy = UmL—é'(S"wt—l\) = ‘3L(im($n+l)
= Himsn+1) = L(s+1)
>5=1
Thus , bieSn=~2+,
.l (0  ti=l twd= (l-a,’,l\z)‘tn
Sz 0 <zs<l | thow 0<l- 2 <l
> twn = U= 708 ) < tin .
Thus , (En) 15 0 manstowic o(LwU‘siué, Sequomncse. .
Since. ti=l , 0<|- g <| , then0<tn<l,
Thws, ) s bowmeleod. .
By Thomem (0.2, (tn) is cowverseuct., o lime T xists.
by 0 <lmbn <|
=1 ts :-%:o.]r ty = %?-0.7031 te= ;r—:- 0.6836
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Sowpze tast. Lot Ou bn, Cu be theee swpuepcs, such thwt om<bn=ca,
owdl L= LimOin = lim O - Show thaes L bn=L .
M‘ Since. L= [im Oun = lime Ci.
ves>o, N EN suhtlot n>N |'w1>li¢s [6n-L| <€
I NoeN such dat n >N iwplies [Cn-Ll<g
let N=wax f NI, Ny
>N inplies (-e<On<lte (-e<Cuclte
St OmEbpnc tn whengrer >N,
o bz om> (-5, bnsn<(+E, s~ <bn</+5.
> [bu-L] <€ Yn>N
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