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L. (SLLN for Moankingals Diffenemces) Wo argued thab the maxtingale
diffrence acquemce  (Ma=M,_ Ve behowed somewhat Like an iid
Seqpamer on e %m«moh fhak  They jo‘m’rl’j un corred otedd
omd  Rave Aomilant  Concenfiabion propubier.  dn thu  problem, we
obboin @ SLUN suolt for (Ma~ Mno)pen , ~Shove Mp is a
montingols . Lk Np= My= My 4or bravily.
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L) We assuwme Hhat (.Mn-)n Soul"\s-&_iu -tlu, comdition Zhal % [E(Nt)<oo.
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Use kolmoaofov'zs ma‘ximﬂl incq/uol-iﬁj —Fofr AuLmMH'ﬂga-eM £ showo thal
/‘V' € > o,
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<‘fn ottu.m wordla U“h\h 1 a C-a».c-krj Sequamce  o-s. , cnd Hurs

Convw‘la,v,o 0-s. .

M3
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ii) U(v'énzckm'), Le_\mma.) Comgidae  (otn) € R 4.t )
a Sequamea (b)) € [o,0) st. b 1o . Them show Lhat

Tﬁ Z \’b"‘t ——> 0 as M —w
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W) Using @ amd @), show bhab for morkingoles sadiofying £

asswmpltion 1n @), we have

iv) TQking Xiid X, Ex=p0 , E x> < o , we howe a proof of, SLLN
.»ﬁ.on ud  Aequemcs.  The  was Ehe »6,{_75': prodl of SLLN , e ¥
AN Ko\‘rnmao'rov .



V) Shew bhal Bhe condibion in () s sakbished uf  EME) = 0(+77F)
wb-o)t ouma £ >0,

vi) Jhe anguoment in (1) Teally shows somc,{:kima sLuongert . U W, s
am L morctingals Shem Wy converges as. . 9t aloe converge
imn ¥ ie, 3 W, st EWL <o and
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n—> uwo

/5 (?&tms"ﬂhﬁ GGVW\&) We ag(nu.d in Rass Fhak L:e&inca Al'ro:lzegi& are futile,
ﬁﬁuj Com Mmever loz.al'. o .fau.n %a/rre Considur o {:aI.Lo-winj situation:
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Le,t Xi vid BM*_ (“2") bg :e"u, %w/ne)'.a:{-\ng brocm , amd. |Uln = Z X! be
He man'\:‘maa_f_p__ Receadd 2hat  we Tegquive o b)u_.licl-ala!e. b-roc_M»S (_Ht\t

amnd. Hhen oW w'mr\iwas et .
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W“ = tz__"‘H"L' U‘lt— ML—-I) Z‘l 'l'xt
We seb Ho = Rs L. 4 we win ( %p=1) , thon we sio} Bhe qame
Q—lh=0 henceforth) . Else, we continue lb&jl'l‘mﬁ Re. 2, &, %,---, 2t
at Kwes 2,3,...,t  HlUl  we get Xe= 1. Them we <hop #he
qome . In ol Rhe above caves, we win Re 1l . Doec the beat the
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1) A W, <1 ohwoys . W —= We as. . Whal s Lhe dishibukion
sf Wew ¢ Note hat Lt \E'V\Jn < ﬂ:_Ww, Thisx 1is am {’,-na.,m],[g_
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i) Lk T= int {t2o] Xg=t} . Them EW,< EWg . Check
ot condibions (1) L), Giv) b Dook's o]DHmno,?. é-l-olapi'n? Lheorem
dail , whike Gv) Aol for (W),



‘Ll.l\ Lok I, be Hhe amsunt st maoney imvested o Bime m. Them
I_EIn = o0 | ':”um is  Hep ]Jrolplem with  #hus be‘l’ting Sh'a\t'e?'j — We

nead om 'inﬁ-(w'tte caoh Yewewwe , anmd an nfkrnute Eime, 4o win.

Check fhat Hha = wmin { ')_t JLL'&ST,] P B} %iue.a wn EW.C=O ‘ﬁov
quj C&b B.

3. (Ramal»m Wolk  on Z) &b X iid Bmt(_‘;l,_‘y vamdl, S, B zxi'\'sa.lﬂia hawe
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acd epadnatic martingols  La= Sn amd Q= S.-n.
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) L& a<xch and T = inf{tzo] S, ¢(ab)}. Assome Shat Soi=a .

jM, using L" M-L DooL'A OST ) Sham ﬂ'\at HL’M. J
L_. - )= . =X
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W) Fix S,=0 amd &b T,= wf {£30] 5,=1)
Show Zhat
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W) Choose B,>0 at. ¢(B)=1, S=0 , a<0ch 4.1
T = in—f- {‘172;'» ‘ S. d QG,L}}
Show that P(T <) = exp(-8,a)



vy Lt T = nf {t:w !Sl_ﬁl(‘“z’J']'. Find corstamls b,c ¢ R st.
Y, = Sat -€nSp + bn'aocn
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4. Considot a SRW with IP(§=I)=|,, [P(§=—|)=cb=|_f,
ovd & T, Sy = 2 L™

1) Shew 2hak fov P (g):= (it;)j Nye 2, CF(S") 5 a ma.n{“maail-
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