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HEDZEEF B SHET BN PRI A,
BN, EEFIERAZENEE, ASMORIEEEMNOHh. T8, HMHTRR.

ZiclcEmesEEm N
1. E— BRI NS E R T RIS,

{1 —e M ifz >0,
P{X >s+t}=P{X >s}P{X >t} & F(z) = P{X <z} =

0, ife <O0.
HRGIELICIZHESENESS T By(s) = P{X > s}, W
P{X > s+t} =P{X > s}P{X >t}
< g(s+1) =g(s)g(t)
= g(2/n) = g(1/n)g(1/n)
= g(m/n) = g(1/n)",g(1) = g(1/n)"
= g(m/n) = g(1/n)™ = (g(1)/")™ = g(1)™"

= g(z) = g(1)* = e, A= —Ing(1)

2. E—BEXICIZMRBEENZE DR/ T 5.
P{X >s+t}=P{X >s}P{X >t} & P(z=n)=(1-p)" p,n € N*
ERERASEN DO FHESEIAN:

P{X >s+t}=P{X > s}P{X >t}
= P{X > k+t}=P{X > k}P{X >t} HP{X > s+ k} = P{X > s}P{X > k}

:>P{XZk}iP{X>t}=§:P{X>k+t}=§:P{X>k+s}=P{X>k}§:P{Xzs}

& P{X zk}iP{X >t}:P{X>k}§:P{X > s}

t=1 s=1

@P{X2k}§:P{Xzt}:P{XZkJrl}iP{XZt}

t=2 t=1

BBk =1, &p=P{z=1}, Ra=Y,,P{X >t}, Wlxa=(1-p)(l+a), B3a=(1-p)/p. RNEXE
BP{X >k}a=P{X>k+1}(1+a), BI(1 —p)P{X >k} = P{X > k+1}. FEP{X >k} = (1 -p)* 1,
WP{X =k} = P{X >k} — P{X > k+1} = p(1 — p)*!

3.78%2 (Poisson) 53\1‘5
P{X=i}=e?Xi=0,1,...,
HER: N (nORESRE, SRS p, MSEIRMIIAREIEERCE" (1 — p)" %) TEnRK, pfR/IRHER
T BRS .

BENiZEE

BT FEEMEICRZHRBIRENSh, BEEEEINER, B ZENS ISR, RIVEAREXMISR? HBIIRE!
BENEREX = {X(t),t € TIR—EARNEZE. B, YFEEN c T, X (12— MENEE,

BEHIS RS IA I :

o JRI7HEE (independentincrements) : YFFETEMIL) < t; <ty < --- < t,, BHNZEX (t1) — X (to), X (t2) —
X (1), oy X(tn) = X (o1 )HHEIRIL,
- T2EIEE (stationary increments) @ Vs, X (s +t) — X (s)#EHEBENST.



EAESAE R B RSN TER RIS RS R EEERE, BUEASE (AREIR) FIBX (ARBR) 95

SEHEFIGIBSHSER— .

B

BN (¢)51(0, t| AR, W{N(t),t > 0 HFMETH0TE,

SHINTEE (B509)) SRR THRITHEIIRE:

1. N(0) =0

2. BT R RIS B

3 A E— MBS E B IRMNASEHAD T, BIVE > 0,Vs > 0, P{N(s +t) — N(s) = n} = e M0
BADMT R BT BIIME.

EASENIS ST

BX, A% — INSHREA S ANRERE. BT (B8 SNTX.(vn = 1,2,...) IRANSERNIEES 7.

WEAR:

P{X; >t} =P{N(t) =0} ="
P{X, > t|X; = s} = P{0 eventsin (s,s + t]| X1 = s}
—independent p1() eyents in (s, s + t]}
—stationary pr() eyents in (0,t]} = e

SREXMESSREXRIRE

* Markov Property:£STE SRR, RIIRSHIIEZRELK.
P{Future|Present,Past} = P{Future|Present}
o DURBIERISEDE:

A stochastic process that follows the Markov property is called a Markov process.

Time
Discrete Continuous
Discrete DTMC | CTMC
State Space . . :
Continuous | e.g., random walks | e.g., Brownian motions

e This part will focus on discrete state spaces and discrete time

DTMC

« homogeneous Discrete-Time Markov Chain: P{X,,,1 = j|X,, = i} = p;;, BfE). REEH, BEBERIELR.

« Chapman-Kolmogorov &3(: 1B i RSTE n SRR j RASHIREJopl;, Wpy; ™ = D070 piypis, Yn,m > 0,Vi, j. FERER
z%: plntm) = p(pim), pl) = pn

o state f9925: recurrent (5R) Fitransient (Bi%) . jRrecurrentlIXBEIRH> Pl = 00,

o BIF1: PageRank: &ijiEEHERE, Np;; = 1/d;, BEHd,FRMNEL. Page i INECHTHNE, W (m,m,...) =7 =7P

o fIF2: HVM (BT/RREIKER) : SMNEHFFIRE— M ERRSE, MHEXTRRSIRIEE, BRRSEN
DTMC,

o fIF3: CRF (£#MHI%A) : NLPHIEGMNETHFFIR SIS M. AENRFFIX, BHRRFFY, BitE
P(Y | X)KREMSIRERS.
EXNTFEEEG = (V, E), VhEMSEURTY, N Ee, BEEp(Y,| X, Yy, w #v) = p(Y,|X, Yy, (v,w) €
E, Yo,weV, N(X,Y) 45,
EAONLPEEMHREES : XHEOTF, Y ERIEAS TR, It aEDRRRYE CYaTraE (AR A5
HREME %)
HANEIGAMBERIISENES: XMEREGRE, YRERIBASMESIIIRE, EME SRR IHESM MR ARITE
=E



CTMC

+ homogeneous Continuous-Time Markov Chain: P;;(t) = P{X (s +t) = j|X(s) = i}, Vs, CTMC=DTMC+{EIR7_LAY=ERAT
[EIRMIEE SR,

+ 4EXJ72 (Birth and Death process) @ EMIURFEAGn DA, BBAT—MARARFRINSBIERBRMABHEH DT, FRARAT
— M EFHIARIETE)EIFBAR M 1, BIEEL D TH.

queueing theory

o MESRENEAIIPIEARIN: BIEXNEBR (session) BRIXIRMBIRST, &R, BFIGRRNERS .

 #UEE (package) BUEIARIRMIBIADT (BiRREIARARKM)

o IHAERARBRDTE? EICERAICRIR RS MAUTERDTHEFARFRNZR FIB? ABERE (n) , SDATELRTIERL
RS RIS (p) 1R/
i, MELPREBRSHIBRD T,
HNTTERENRNARANAENSMEE, SN TSR ERMNEED .

FIt RS HATHBAIEERE: MM, M (T—MEFZIAREIRMIESSTE) /M (IRB[IRSLRI— AR ERM S ) /1 (—
fR5528)

MDP

MDP: 7EDTMCHIERE £, SIAGME (action) FI3REN (reward) BIBES, ZME (action) XIMEFAITIAMNRSIVRSZ BIRVEERSHR
R, BMENE—ME (v, KRXDMRESTIREHVEIERIR) |, RIERBEEEAS.

Inventory theory
Inventory theory: 8RB F#HEs, HRROFRAKM, HEHEZ TERA, HEHD THEAS.

« newsvendor model (REFEREY) : BMHIRUSE pit, BMMIRIEAIAACTT, HXBRDIFADFHREMS (M, KM RY?
HAZEWE: Ep[pmin(D, y) — cy], KSHOEED(y") = L5,
UERR:

Ep[pmin(D,y) — cy]
=Ep[pD + pmin(0,y — D) — cD + ¢(D — y)]
=Ep[pD — cD| + Ep[pmin(0,y — D)| + cEp[(D — y)]
=(p — ¢)Ep[D] — pEp[max(0, D — y)] + cEp[(D —y)" — (D —y)~]
=(p — ¢)Ep[D] — pEp[(D — y)"] + cEp[(D —y)” — (D —y)7]
=(p—¢)Ep[D] — (p — ¢)Ep[(D —y)'] — cEp[(D — y)]

max ERENFRIMEL = (p — ¢)Ep[(D — y) '] + cEp[(D —y) | = (p—¢) [,"(z — v)$(2)d(2) + ¢ [ (y —
2)p(2)dz. TG = (p— )[-1(1 - 2(y))] + c@(y) = c —p + p(y) = 0

xEETANR: & [0 F(e,t)de = F(h,t) %0 — F(g,t) %0 + (90 et gy

Bt [ (z = y)d(2)d(2) =0 — 0% 1+ [* —¢(2)d(z) = —(1 - 2(y)),

THERPRIER

. BFE

o ZoMERIK
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