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u; =2/100 = 0.02
x9 = (17 x 24 43) mod 100 = 77 mod 100 = 77
uy = 77/100 = 0.77
x3 = (17 x 77+ 43) mod 100 = 1352 mod 100 = 52
uz = 52/100 = 0.52
x4 = (17 x 52+ 43) mod 100 = 927 mod 100 = 27
ug = 27/100 = 0.27

BAHKEREA 4

° 'ijj_ I\E_l |https://xiaoweiz.shinyapps.io/randNumGen| % :L:_[ﬁzz |§_| E"] %%SI{E_ .
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. LCG BY—NSEBRIER (Lewis et al. 1969): a = 7°, ¢ = 0,
=231 1 =2,147,483,647 (— 1N RE).
o CARM u; = Pl
o T F S AR A GAT AT
o BAMKE ~ 23 —2a2x10° (& 20 12).
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FEHN 2804 B > EiEEIS LR

° LCG H)—ANSERR{ER ( (ILewis et al. 1969)): a = 7, c=0,
=231 1 =2,147,483,647 (— 1N RE).

o CRM U = ohy

o CBAF S AR AT AL
o FIHIKE ~ 23 —2x2x10° (A8 20 12).

o I BELSEH m A 2 WF (RFRE), BIESHEAUE
mE, AAXRSHITBEN R ZHBIRER TR
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FEHN 2804 B > EiEEIS LR

. LCG B — N SEFRIER (Lewis et al. 1969)): a = 7°, ¢ = 0,
=231 1 =2,147,483,647 (— 1N RE).

° uﬂ:}ﬂ U; = mm+11

o UM F SR AEMNGITHAR.
o AMKE ~ 23 —2~2x 107 (&iT 20 12).

o I BELSEH m A 2 WF (RFRE), BIESHEAUE
mEx, BAXRZHEHTENIRA Z#HIRR T FH.

o BEHLITEHNE HAEK, BRM LCC MSEETEMMET;
SERRAP A E BN E RABEI B A 2F.
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e Combined LCG: 4% J (> 2) I LCG A&#EEK (HH c=0).
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BN 2 A9 Bk > B S IR S 4 S

e Combined LCG: 4% J (> 2) I LCG A&#EEK (HH c=0).
o T 32 LT EM, RBHE J=21LCGH

&, B a; = 40,014, my = 2,147,483,563, as = 40,692, &
mao = 2,147,483,399.
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BN 2 A9 Bk > B S IR S 4 S

e Combined LCG: 4% J (> 2) I LCG A&#EEK (HH c=0).
o T 32 LT EM, RBHE J=21LCGH

&, B a; = 40,014, my = 2,147,483,563, az = 40,692, &
mo = 2,147,483,399.
@ K[1,mi—1) FAHASAREBREBRNT z10, A [1,ma—1] FH
FAREBZBEEMNT 120. 45 =0.
0 it Z1,j4+1 = a1x1,; mod m1,
T2, j4+1 = @22, ; mod ma.
© 4 z;41 = (z1,j41 — T2,j41) mod (mq1 — 1).
(#&: mod 1% floored division, BF, y mod m =y —m|<].)
0 i%im
% Y x>0,
Ujp1 = {m1—1 % 2 =0,

O 4 j=j+1H#REEE 2P,
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BN 2 A9 Bk > B S IR S 4 S

e Combined LCG: 4% J (> 2) I LCG A&#EEK (HH c=0).
o T 32 LT EM, RBHE J=21LCGH

A, B a1 = 40,014, my = 2,147,483,563, ay = 40,692, &
mo = 2,147,483,399.
@ K[1,mi—1) FAHASAREBREBRNT z10, A [1,ma—1] FH
FAREBZBEEMNT 120. 45 =0.
0 it Z1,j4+1 = a1x1,; mod m1,
T2, j4+1 = @22, ; mod ma.
© 4 z;41 = (z1,j41 — T2,j41) mod (mq1 — 1).
(#&: mod 1% floored division, BF, y mod m =y —m|<].)
0 iwm
% Y x>0,
Ujt1 = {m1—1 % 401 =0,
O 4 j=j+1H#REEE 2P,
EREEKEN (m —1)(my —1)/2~ 2 x 10'8.
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BN 2 A9 Bk > B S IR S 4 S

e Multiple Recursive Generator (MRG): &1 £ F &8 =/ #9383
Sk¥hRE LCG:

T; = (alxi_l +a9xi—o+ -+ akxi_K) mod m.
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BN 2 A9 Bk > B S IR S 4 S

e Multiple Recursive Generator (MRG): &1 £ F &8 =/ #9383
R LCG:

x; = (a1mi—1 + agwi—o + - -+ + arx;—g) mod m.

o —MMETTIZ ARSI A MRG32k3al (L'Ecuyer 1999), BB
F combined MRG, Eth J =2 & K = 3.

TMRG32K3a SHEERLE MATLAB, R, SAS, Arena Z4fih A M ROBEHLE % t 28 o0 H0—Fh.
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e Multiple Recursive Generator (MRG): &1 £ F &8 =/ #9383
R LCG:

x; = (a1mi—1 + agwi—o + - -+ + arx;—g) mod m.

o —MMETTIZ ARSI A MRG32k3al (L'Ecuyer 1999), BB
F combined MRG, Edh J =2 & K = 3.
o CHREHKERHN ~3x10%7, &AM KA.
o BIXAREAT AL R 10 12 (10°) My R, AR 2 F R
MRG32k3a &9 & # 77 & 69 B 8] bk & AT F 7 69 S 2 K|

TMRG32K3a SHEERLE MATLAB, R, SAS, Arena Z4fih A M ROBEHLE % t 28 o0 H0—Fh.
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e Multiple Recursive Generator (MRG): &1 £ F &8 =/ #9383
R LCG:

x; = (a1mi—1 + agwi—o + - -+ + arx;—g) mod m.

o —MMETTIZ ARSI A MRG32k3al (L'Ecuyer 1999), BB
F combined MRG, Edh J =2 & K = 3.
o THIEMKERA ~3x10°7, I MW KIH.
o BIRAREA T AL A 10 1 (10°) AP REALEL, A8 2 % &
MRG32k3a 9 8 #A P & 69 0 8] bk & AT F 7 69 SF 8 2 K|

o MERHEMIZIES P ZERRABLMARBEI KL E
27, HEuH M REEZ U2 RN HHOERR A3

TMRG32K3a SHEERLE MATLAB, R, SAS, Arena Z4fih A M ROBEHLE % t 28 o0 H0—Fh.
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e Multiple Recursive Generator (MRG): &1 £ F &8 =/ #9383
R LCG:

x; = (a1mi—1 + agwi—o + - -+ + arx;—g) mod m.

o —MMETTIZ ARSI A MRG32k3al (L'Ecuyer 1999), BB
F combined MRG, Edh J =2 & K = 3.
o THIEMKERA ~3x10°7, I MW KIH.
o MBIXAREAY T AL A% 10 12 (10°) My, AR 2 F R
MRG32k3a &9 & # 77 & 69 B 8] bk & AT F 7 69 S 2 K|

o MERHEMIZIES P ZERRABLMARBEI KL E
27, HEuH M REEZ U2 RN HHOERR A3

o HIRFHABENBLEBHTMZRNEREENCR, IRF
EARIM D!

TMRG32K3a SHEERLE MATLAB, R, SAS, Arena Z4fih A M ROBEHLE % t 28 o0 H0—Fh.
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BN 2 A9 Bk > B S IR S 4 S

e Multiple Recursive Generator (MRG): &1 £ F &8 =/ #9383
R LCG:

x; = (a1mi—1 + agwi—o + - -+ + arx;—g) mod m.

o —MMETTIZ ARSI A MRG32k3al (L'Ecuyer 1999), BB
F combined MRG, Edh J =2 & K = 3.
o THIEMKERA ~3x10°7, I MW KIH.
o MBIXAREAY T AL A% 10 12 (10°) My, AR 2 F R
MRG32k3a &9 & # 77 & 69 B 8] bk & AT F 7 69 S 2 K|

o EHERHRHIZIES P/ ZFERANIBLMNZ I LE
75, HEg it M REIEZ I 2SI HHIERR AL
o HIRFHRMIBAERHAIMZRERBEMEE, RE
EARIM D
o PPAR A AL — 3 KX k34 (dm, Excel, Visual Basic) ¥ A 7
% F0 KA, ARG MK A A — LS (L Ecuyer 2001)).

TMRG32K3a SHEERLE MATLAB, R, SAS, Arena Z4fih A M ROBEHLE % t 28 o0 H0—Fh.
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BN 2 A9 Bk > FExcel P25 141 5 FRBEHL 2

o T Excel #, AJLLE#E(FE AR #
RAND ()

& B uniform(0, 1) FE#LEL.
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BN 2 A9 Bk > FExcel P25 141 5 FRBEHL 2
o 7£ Excel ®, AJ LA B $E{F FH R 3

RAND ()
& B uniform(0, 1) FE#LEL.
o BEH Y uniform(a, b) FENLE, E o < b, AJ{ER
a+(b-a)*RAND ()
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BN 2 A9 Bk > FExcel P25 141 5 FRBEHL 2
o 7£ Excel ®, AJ LA B $E{F FH R 3

RAND ()
4 B uniform (0, 1) FEHE.
o HEHEFRK uniform(a, b) FENLE, Hd o < b, AIEA
a+(b-a)*RAND ()

o BEEM [0, 0] LHBEEIISSHHBEINE (BRiRR), &
Ha<b, AIER
RANDBETWEEN (a, b)

%5
FLOOR (a+(b+1-a)*RAND())
FLOOR.MATH (a+(b+1-a)*RAND())
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FEHN 2804 B > 172 7 FA S2 451

e Monty Hall Problem, X #R=Tja)8, WFE5ZFCIR
o H AEEEMFERT B Let's Make a Deal, 3 VA% 5 LA
Monty Hall 4 % .
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FEHN 2804 B > 172 7 FA S2 451

e Monty Hall Problem, X #R=Tja)8, WFE5ZFCIR
o HAEBEEMHFE KT B Let's Make a Deal, FVAC# THA
Monty Hall 4 % . 215 (2008)

SE DS RRER

4RI Peter Steinfeld / f7-E75 6.9

EFE H8 HSEE S SRS YU RIORER / 3Ae B001BATFHT
R | &

=E IR/ B

BRI www.sonypictures.com/movies/21/
FHEIR 2

EE 8

_FBREIEE 2008-03-28(34E) 7F 20%
R 12305

V& SR SHE2 S BOAHETAENIET 21 - The
Movie / 21: Blackjack

IMDbsiEs: 110478087

RIBR
47T 48% LA

®mE | BEZ A
=

L ] =

REE21 SRR -

Ben Campbe\l (8- HFESINER Jim Sturgess 75) BRBANT %, SARRELSHENMSWTETE,
ETE 7 . Z30; EAIAFSIEERDL, EFRRFE
BIEHF, % IR GRS IR o
BenEE—fREET T EEHIRA OOLIEBRISINRITI LS, HFRER
Bﬂi&?f%ﬂm&?ﬁ&‘wckev Rosa (¥\3C-SEIRFE Kevin Spacey {f) %31, Mickey H2AMANESHNEZEN, &)
BentTEE, (EB Jill Taylor (#4145 IR ZGXKR Kate Bosworth #5) tat

EEET, Ben?‘ﬂafmi.
BenFHATFEANIG, HITHIAINIBenER T R4k, 5, BN, FRHEMIBATART, FFkAE
BFRERE. O2%

0224 & (MEMIEL Hil)
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FEHN 2804 B > 12 8 R FI ST

o RERHTHT
o BRI, —BBIFLERARHET,

P(& ¥ %) = 1/3.
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o RERHTHT
o BRI, —BBIFLERARHET,

P(& ¥ %) = 1/3.

5

o BB, —BRIFHARLMET (—FHBATE REARL
T TR F REAETF) AR,

P(REiLT %) =P(—F4ik¥¥F)=2/3
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o RERHTHT
o BRI, —BBIFLERARHET,

P(it+ %) =1/3.
o WRUB, —BRGERELALT (—FHBLEFF, R
T TR F REAETF) AR,
P(RGET %) =P(—FF4&FF) =2/3.

L“\

o NME? ILFARM—TIHESKR

(] 17,7 l‘g] [http://www.rossmanchance.com/applets/MontyHall/Monty04.html]| ’iﬁ"‘—Fl
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FEHN 2804 B > 12 8 R FI ST

o RERHTHT
o BRI, —BBIFLERARHET,

P(& ¥ %) = 1/3.

3

c R, —DRBHRLALT (—FHEPE RELR
b TR E REARTE) B,

P(REETH)=P(—F4itFF)=2/3.
o TME? IERATRM—THESXLE

(] ‘i7:7 IE] [http://www.rossmanchance.com/applets/MontyHall/Monty04.html]| ’iﬁ — —F !

o ]l Excel & 5%
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FEHN 2804 B > 12 8 R FI ST

o £ HEM: RiZPLH 60 BEZFE, BLAZLERIEFER
AE—X (BR) MR A% D7 (—F# 365 Xit.)
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FEHN 2804 B > 12 8 R FI ST

o £ HE: RiZ¥ELE 60 BEZE, BAZLHERNEFEH
AR—X (BR) MEAZD? (—F1Z 365 Xit.) 99.41%
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FEHN 2804 B > 12 8 R FI ST

o £ HEE: RIZI LR 60 BEZE, MAZLABIMEFEH
AR—X (BR) MEAZD? (—F1Z 365 Xit.) 99.41%
o DHTHTE
o SitHAA A RRMBE:

365 x 364 x --- x 306
P(4#ERR) = 2% 36;60 x
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FEHN 2804 B > 12 8 R FI ST

o £ HEE: RIZI LR 60 BEZE, MAZLABIMEFEH
AR—X (BR) MEAZD? (—F1Z 365 Xit.) 99.41%
o DHTHTE
o SitHAA A RRMBE:

365 x 364 x --- x 306
P(4#ERR) = 2% 36;60 x

P(£2V HAAAR) =1 - P(2FERRA)
365 x 364 x --- x 306

36560
=1-0.0059 = 0.9941.
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FEHN 2804 B > 12 8 R FI ST

o £ HEE: RIZI LR 60 BEZE, MAZLABIMEFEH
AR—X (BR) MEAZD? (—F1Z 365 Xit.) 99.41%
o DHTHTE
o SitHAA A RRMBE:

365 x 364 x --- x 306
P(4#ERR) = 2% 36;60 x

P(£2V HAAAR) =1 - P(2FERRA)
365 x 364 x --- x 306

36560
=1-0.0059 = 0.9941.

o £ Excel #{T{HE.

[®)BYsAa | ILIEE MEM6810 TIEAZGEESHE, F=iH#  20224F (MEMIELBHF])


https://shenhaihui.github.io/teaching/mem6810p/CC_BY-SA_4.0_License.html
https://creativecommons.org/licenses/by-sa/4.0/
https://shenhaihui.github.io/

FEHN 2804 B > 12 8 R FI ST

o RIFZ[EIR (Fiancee Problem), X FRAF XIS E)@E, P
io] @8 (Secretary Problem)

o HFHEEKFE Merrill M. Flood £ 1949 #2 8.
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FEHN 2804 B > 12 8 R FI ST

o RIFZ[EIR (Fiancee Problem), X FRAF XIS E)@E, P
jB]@ (Secretary Problem)
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N =50, M k* =18, P(k*) = 0.3743;
& N =100, W £* =37, P(k*) = 0.3710.

o BEWHE—LHIS, EHLUER, & N — oo B,
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FEHN 2804 B > 12 8 R FI ST

o 510 RINAIRRE A, $ELBAT £* A, NS k* + 1 e, —
Em%ﬁﬁﬁﬂ—%%%w)\ﬁﬁ TA; B4ke. Hoh
%%Ek+ﬁr+ +N121mEkMkﬂﬁﬁﬁ%
T, AR RRABER PE) =5 (& + 59+ + vo1)-
o & N =10, M k* =3, P(k*) = 0.3987;
= N =50, N k* =18, P(k*) = 0.3743;
& N =100, W £* =37, P(k*) = 0.3710.
o BIEHMFHE—SH ST, IEATLAIERR, & N — oo B,
k* 1 1

N P(k* i
N_> ( )_>e'

1\n N
e o= tim (14 2)" ~2.7183 AERES, L = 0367

n—oo

£ Excel I#{THE.
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@ —REBEN B K I E AL
> EHSEGREE E
> BRI
> —ARBEHL SR R
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— AR AIREN 25 8 K BB B AL

o MTEEHMENNEE X, RMNEXZRDHEH (cumulative
distribution function, CDF) F(z) A

F(z) =P(X <z), FEEM z R
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— AR AIREN 25 8 K BB B AL

o MTEEMMNEE X, RITEXRRTHMERE (cumulative
distribution function, CDF) F(z) /3

F(z) =P(X <z), FEEM z R

F(z) BT MR
o lim, oo F(z) =0, lim, 0 Fz) = 1;
F(z) A x 893F RS 3
F(x) A% &%, B, & 29 € R,
lim F(z) = F(xg).

xlxo

[®)BYsA | SIEE MEM6810 TIEAZGEESHE, F=-iH#  20224F (MEMIEZBH])


https://shenhaihui.github.io/teaching/mem6810p/CC_BY-SA_4.0_License.html
https://creativecommons.org/licenses/by-sa/4.0/
https://shenhaihui.github.io/

EHEENEE: FTREREVER BH.

(cc ILIEE MEM6810 TIERAGEESHE, F=i#  20224%F (MEMIEZBH])


https://shenhaihui.github.io/teaching/mem6810p/CC_BY-SA_4.0_License.html
https://creativecommons.org/licenses/by-sa/4.0/
https://shenhaihui.github.io/

— AR AIREN 25 8 K BB B AL

o BHMEIEE: ATREMEER SN,

o B X AEHFENETE, HIEXEERRERH (probability
mass function, pmf) p(z) A

p(z) =P(X =1x), }TFEEH 2z € R
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— AR BOBEH 2 = K BN 30 Bk

o BHAEHEE: FTREREVEEE R,

o B X AEHMHEE, B1TEXMERERL (probability
mass function, pmf) p(z) A

p(z) =P(X =z), ¥TEER 2 cR.

p(r) EBUNTMHRK:
p(z) >0, ¥ FHEEN z € R;
* > .erP(@) =1
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— AR AIREN 25 8 K BB B AL

BB E: ATREREVE S E LY.

B X AEHEENEE, RIEXBERZERE (probability
mass function, pmf) p(z) A

p(z) =P(X =z), ¥TEER 2 cR.

p(r) EBUNTMHRK:
p(z) >0, ¥ FHEEN z € R;
* > .erP(@) =1
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— AR AIREN 25 8 K BB B AL

HIRTREBR{E S 0,

o}

o BBAIF BiIE X B—/ N SHbEHZ
170 2, EHNAI#BEE A 0.5, 0.3 0 0.2.

L]
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o EERMIF: Bk X B— 1 EHFEHTE, ERREEEENRN 0,
170 2, EHNAI#BEE A 0.5, 0.3 0 0.2.

e X B9 pmf 1 CDF &1T:

r <0,
0<x <1,
1<x <2,
2 <.

MEM6810 TI2RGEESHE, E i

20224 % (MEMIELE BHI)


https://shenhaihui.github.io/teaching/mem6810p/CC_BY-SA_4.0_License.html
https://creativecommons.org/licenses/by-sa/4.0/
https://shenhaihui.github.io/

— AR AIREN 25 8 K BB B AL

o EERMIF: Bk X B— 1 EHFEHTE, ERREEEENRN 0,
170 2, EHNAI#BEE A 0.5, 0.3 0 0.2.

e X B9 pmf 1 CDF &1T:

0, x <0,
05, =0, 05 0<z<l
p(xr) =403, z=1, F(z) = -
0.8, 1<z<?2,
0.2, =2,
1, 2 <.
p() Fx)
1 1 r_
0.8 \’—(J)
059 0.5'—<}7
03 .
02 |
I | | |
0 1 2 x 1 2

[&: X B9 pmf #1 CDF El&
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[®)BYsA |

ILIEE

TE: AJRERIERESR.

EHLEE, FATEEX pmf, BAx FEER
xz)=0.
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— AR AIREN 25 8 K BB B AL

FRENEE: AR IERESR.

o B X AE REE FMFEENX pmf, AR FEER
z €R, ]P’( m) =

o IAENHEERZE KB (probability density function, pdf)
f(z), EHEFEE

b
Pla < X <b) = / fo)de, HFEEM abeR B a<b.
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—ARBIBEAL T 8 K a3 Ak

FRENEE: AR IERESR.

o B X REEMNEE RNIEEX pmf, EAXTEER
reR P(X =2)=0.

o IAENHEERZE KB (probability density function, pdf)
f(z), EHEFEE

b
Mangmz/f@ﬂnﬂ$E§%aﬁGRﬂa<b

o f(z) EBWTMHR:
o f(z) >0, ¥ THEEN zeR;
o [T3 f@dt =1,
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— AR AIREN 25 8 K BB B AL

FRENEE: AR IERESR.

« H X AE ﬂ.x  BANFEEX pmf, B3t FAEER)
z € R, ]P’( =1z)=

o IAENHEERZE KB (probability density function, pdf)
f(z), EHEFEE
b
Mangmz/f@ﬂnﬂ$ﬁﬁﬁaﬁeRﬂa<b

o f(z) EBWTME:
o flz)>0, ¥FHEEMN z R,
o [1T F@dt=1.
o G, MFEBM 2R, F(z) =P(X <z)=["_ f(t)
B L£F(@) = f(2).
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o EIERHIF: BRIGZELMHTE X ~ uniform(a,b), BAEH

pdf #1 CDF A
1 a<az<h g_a r <a,
flz) = 0 i F(r)=4q%#% a<z<b,
o 1, b <.
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o EEHIF: RiI%E
pdf #1 CDF A

SREHEE X ~ uniform(a, b), BALER

1 <r<b 0, T < a,
—gr a7 _
f(x):{oba i F(:L'): = a<z<hb,

' o 1, b< x.

f@) F(x)

e — L

. A )
0 a b X 0 a b x

ILIEE

[E: X ) pdf 1 CDF Bl

[®)BYsA |
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— AR RIBENLZE = K BEHLBUE /k > BB SEEAREN T

. [;ijﬁ_i‘ﬂﬁ% X HYHEAEE (M#RAME), idR E[X], BT EIE
) 'LL
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— AR BOBEH 2 = K BN 30 Bk > BB LR 2

. r;jm TE X WHE (XMAHME), idh EX] B EE
.
o % X AB KT ER, EX] =, pap(a);
o 5 X HEGHMMESN, EX] = [ af(x)dx
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— AR HIBENLZE & K BB /) > BB SEEAREN T

o FENTE X WHE (XFRAYIE), iBA E[X], BEBEIR
L.

Y
N

o % X ABBMMEEH, E[X] =Y, p 2p(2);
o % X HEGEEMEER, EX] = [ of(x)da
o BENLEE X WA E, I8 Var(X), BRHEEIEA o
Var(X) = E[(X — E[X])’] = E[X?] — (E[X])*.
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— AR BOBEH 2 = K BN 30 Bk

. f‘jj’l‘ﬂ. TE X WEIE (X#AME), 12k E[X], BETHREIE
,u
X ABBENEEN, EX] = g ap(z);

i HEGHNE R, EX] = [T af(2)da
TE X WAE, IR Var(X), BTtEEEs o2

Var(X) = E[(X - E[X])?] = E[X?] - (E[X])*.
o MEHEE X 5V ZEMZ 1 XE:

o FEHL
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— AR BOBEH 2 = K BN 30 Bk

. f‘jj’l‘ﬂ. TE X WEIE (X#AME), 12k E[X], BETHREIE
L.
o 4 X ABMEMEZH, E[X] =) pap(x);

o 5 X HEGHMMESN, EX] = [ af(x)dx
o MENEE X MAE, IBA Var(X), BREEIEA o
Var(X) = E[(X — E[X])*] = E[X?] — (E[X])*.

o fEHEE X 5 Y Z[EMZ M XE:

. hAZE:
Cov(X,Y) = E[(X —~E[X])(Y —E[Y])] = E[XY]-E[X]E[Y].
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— AR AIREN 25 8 K BB B AL

Y
N

o MENZE X WIHAEE (XFRAYIME), iBh E[X], BEHbEIRE
Mé X ABHMENEZHE, EX] =3, & 2p(2);
L X HEREENE R, EX] = [T 0f(2)da.
o MENEE X MAE, IBA Var(X), BREEIEA o
Var(X) = E[(X - E[X])?] = E[X?] - (E[X])*.
o MNZE X 5 Y ZEAIZ 1 XEk:

o thiFE:
Cov(X,Y) = E[(X—E[X])(Y —E[Y])] = E[XY]—E[X]E[Y].

° *ﬁ*%& p(X,Y) = %_
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— AR AIREN 25 8 K BB B AL

Y
N

o BENTE X WHAE (XFRAME), ich E[X], BEftfEIE
I
HBBREAE RN, E[X] =Y ¢ op(2);

L X
L X HEREENE R, EX] = [T 0f(2)da.
o MENEE X MAE, IBA Var(X), BREEIEA o

Var(X) = E[(X - E[X])?] = E[X?] - (E[X])*.
o MEHEE X 5V ZEMZ 1 XE:

o thiFE:
Cov(X,Y) = E[(X—E[X])(Y —E[Y])] = E[XY]—E[X]E[Y].

° *ﬁ*%& p(X,Y) = %_

e p(X,Y)=0 < Cov(X,Y)=0.
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— AR AIREN 25 8 K BB B AL

Y
N

o MENZE X WIHAEE (XFRAYIME), iBh E[X], BEHbEIRE
Mé X ABHMENEZHE, EX] =3, & 2p(2);
o % X HEGEEMEER, EX] = [ of(x)da
o MENEE X MAE, IBA Var(X), BREEIEA o
Var(X) = E[(X - E[X])?] = E[X?] - (E[X])*.
o MNZE X 5 Y ZEAIZ 1 XEk:

s MAE:

Cov(X,Y) = E[(X-E[X])(Y —E[Y])] = E[XY]-E[X] E[Y].
o HXRHE: p(X,Y) = \/%
e p(X,Y)=0 < Cov(X,Y)=0.

o —RMh, X 5Y Gt £ == p(X,Y)=0.
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— AR HIBENLZE & K BB /) > BB SEEAREN T

o H 11, 2o,..., 0, AMBHTE X W—HMTINE, B, 1%
2 TH—HEBENE, MBFRE(TN X B—HEK.
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— AR HIBENLZE & K BB /) > BB SEEAREN T

o Hxy, 1o, r, ARENEE X (—EM7INE, B, %
S TR —4EREHLE, MBARE(1A X M—HER.
o GHAGBEAHMA 7= 2
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— AR HIBENLZE & K BB /) > BB SEEAREN T

o H xy,T,..., T, HEENTE X B—AMmWNE, B, i%
S TH—EREN K, MEFRENA X H—EHER.
o GHAQBEANHEA 1:=15T 2
o GHAMHEEFEN 2= LS (- 1)
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— AR HIBENLZE & K BB /) > BB SEEAREN T

[®)BYsAa |

B w1, 0, HEEHER X A—BIMSTVONE, B, i%
o7 TR —EREIE, MR E(TR X f—EEK.
o HASMEABLA 7= LY 0

C GHANHAFEN 2= LS (¢ —2)2

n—1

ARE SRR 1,2, w, WINBIZEL EfEEME
a9, RN X 9537, FEMEEMT.
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— AR HIBENLZE & K BB /) > BB SEEAREN T

o Hury,x, ..., x, RARENEE X B—AIRINNME, B, 1%
o T —AREE, MEFRENTA X BW—EER.
o GHAMHEAHMEA z:=LYT 1
o UHAMBATEN 2= L5 (2, — )2

n—1

o ERE| IR 1,20,z WHMEBIZH], ENHEER
a9, RN X 9537, FEMEEMT.

o BIMZATHIHEARA X1, Xy, ..., Xy, WENIZE X B—
4H (REARIUMEY) BEALAFA.
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— AR HIBENLZE & K BB /) > EES R

o H I, T9,..., r, ARENTE X W—EMTINE, B, 1%
o T —AREE, MEFRENTA X BW—EER.
o GHAMHEAHMEA z:=LYT 1
o GHAMBEATEN 2= 130 (2 — 1)

o ERE| IR 1,20,z WHMEBIZH], ENHEER
a9, RN X 9537, FEMEEMT.

. iﬂiﬁ'biﬂll‘zﬁﬁﬁ’ﬂﬁzk,ﬁﬁ'q‘ X1, X, .00, X, WEMR X 89—
4H (REARIUMEY) BEALAFA.
o MMAMEAMEANES X =131 X,
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— AR HIBENLZE & K BB /) > BB SEEAREN T

o Hury,x, ..., x, RARENEE X B—AIRINNME, B, 1%
o T —AREE, MEFRENTA X BW—EER.
o GHAMHEAHMEA z:=LYT 1
o GHAMBEATEN 2= 130 (2 — 1)

o ERE|, HEARS 21, 20,.. ., zn, WIMBZ /T, ENHEERE
HLEY, #ARN X 597, FEEE .
o IEMMZAIMMASA X1, Xy, ..., X, MENE X B—
4B (FGRXLMIAEY) BEHLAEA.
o B ABEASEY X =150 X,
o HEBEAMEATER §? = LS (X, - X)?.
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— AR BOBEH 2 = K BN 30 Bk > EESESRE

o H I, T9,..., r, ARENTE X W—EMTINE, B, 1%
o T —AREE, MEFRENTA X BW—EER.
o GHAMHEAHMEA z:=LYT 1
o GHAMHERATEN 2= L3 (x—T)%

o ERE| IR 1,20,z WHMEBIZH], ENHEER
a9, RN X 9537, FEMEEMT.

o IMMZATHIHARA X1, X, ..., X, MENE X B—
4B (FGRXLMIAEY) BEHLAEA.
o FEBEAGEASES X =150 X,
o HEBEAMEATER §? = LS (X, - X)?.

o T[H], X #1 S? L2MEHZTE, RA—EHDT.

[®)BYsA | SIEE MEM6810 TIRAGEESHE, £  20224% (MEMIEL BHI)


https://shenhaihui.github.io/teaching/mem6810p/CC_BY-SA_4.0_License.html
https://creativecommons.org/licenses/by-sa/4.0/
https://shenhaihui.github.io/

— AR BOBEH 2 = K BN 30 Bk > EESESRE

o H I, T9,..., r, ARENTE X W—EMTINE, B, 1%
o T —AREE, MEFRENTA X BW—EER.
o GHAMHEAHMEA z:=LYT 1
o GHAMHERATEN 2= L3 (x—T)%

o ERE|, HEARS 21, 20,.. ., zn, WIMBZ /T, ENHEERE
HLEY, #ARN X 597, FEEE .
o IEMMZAIMMASA X1, Xy, ..., X, MENE X B—
4B (FGRXLMIAEY) BEHLAEA.
o B ABEASEY X =150 X,
o HEBEAMEATER §? = LS (X, - X)?.

o AIHI, X F1 5% thZBENLE, BRAN—ZERIDTh.
o E[X] =E[X] = u, E[S?] = Var(X) = o2.
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o H I, T9,..., r, ARENTE X W—EMTINE, B, 1%
o T —AREE, MEFRENTA X BW—EER.
o GHAMHEAHMEA z:=LYT 1
o GHAMHERATEN 2= L3 (x—T)%

o ERE|, HEARS 21, 20,.. ., zn, WIMBZ /T, ENHEERE
HLEY, #ARN X 597, FEEE .
o IEMMZAIMMASA X1, Xy, ..., X, MENE X B—
4B (FGRXLMIAEY) BEHLAEA.
o B ABEASEY X =150 X,
o HEBEAMEATER §? = LS (X, - X)?.

o AIHI, X F1 5% thZBENLE, BRAN—ZERIDTh.
o E[X] =E[X] = u, E[S?] = Var(X) = o2.
e Var(X) = o?/n.
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— AR HIBENLZE & K BB /) > BB SEEAREN T

o Hury,x, ..., x, RARENEE X B—AIRINNME, B, 1%
o T —AREE, MEFRENTA X BW—EER.
o GHAMHEAHMEA z:=LYT 1
o GHAMHERATEN 2= L3 (x—T)%

o ERE|, HEARS 21, 20,.. ., zn, WIMBZ /T, ENHEERE
HLEY, #ARN X 597, FEEE .
o IEMMZAIMMASA X1, Xy, ..., X, MENE X B—
4B (FGRXLMIAEY) BEHLAEA.
o B ABEASEY X =150 X,
o HEBEAMEATER §? = LS (X, - X)?.

o AIH, X 71 57 hEMEHNEE, RA—ER .
e E[X] =E[X] = u, E[S?] = Var(X) = 2.
e Var(X) = o?/n.
o ¥ n AR, X QREMMRE, RAERFL p (KEZH)
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— AR HIBE 2 = X BEYL U B > BANST

-m%ug%M6M€%ﬁ%%ﬁﬁéiﬁﬂhmﬁ$#k
n

o WIEEIRA LA HRE] 6 R A

o HHEENEAE SO REH
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— AR HIBE 2 = X BEYL U B > BANST

-m%ug%M6M€%W%*LEQEHE&W%$#k
n

o WIEEIRA LA HRE] 6 R A

o HHEENEAE SO REH

e i€ X ~ Poisson(\), H# A > 0, anR
—AAx
p(x):IP’(X:ac):6 . o x=0,1,2,....

z!
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— AR HIBE 2 = X BEYL U B > BANST

. 5E|E’,] (F;S)llss;n) D, EWARERAEMBEBEAREHL
A
o WIERIR R RE A ILB] 6 kS
o FRNIFERIR N A AR TR

e i€ X ~ Poisson(\), H# A > 0, anR

0.4

0.3
Zo02

0.1

0.0

] 5 10 15 20
T
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— AR BOBEH 2 = K BN 30 Bk > BANST

. 5E|E’,] (F;S)llss;n) D, EWARERAEMBEBEAREHL
A
o WIERIR R RE A ILB] 6 kS
- 0N NS SEREILE S

e i€ X ~ Poisson(\), H# A > 0, anR

e AN
p(z) =P(X =2) = . o x=0,1,2,....
z!
0.4
1.0 00000§080000886005
o— G R
0.3 0.8 o o
o
o
= =06 - o
Zo02 C)
B = 0.4 o .
A o—
o1 o= o A=1
: 02t * o- ® =4
o—
P 0 A=10
0.0 0.0 Ar A0 L

0 5 10 15 20 S0 5 10 15 20
v T

E[X] = A, Var(X) = \.
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— AR BOBEH 2 = K BN 30 Bk

e =A (trlangular) ot eIREPERNSH, ERTHRH
EEANFENTEN RME . “RAE N HATEEE" BT
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o = (triangular) 7%, R LREFERANS S, EATHRM
EEANFENTEN RME . “RAE N HATEEE" BT

o B X BRIN=A%%, BR/MEA o ZRKXER ¢, RFTEEEA
b, 18 Triangular(a, b, ¢), M'ERY pdf F1 CDF dn R EFT7R.

) F(x)
I
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[®)BYsAa |

=f3 (triangular) 76, R TIEFERNSH, ERATHRMN
ERNFENTEN SNE" . “SKE"F" ATEEE" .

X BAN=ANM, BRIMEA o RKEA ¢ RATEEER
b, 18 Triangular(a, b, ¢), M'ERY pdf F1 CDF dn R EFT7R.

f@)

F(x)

ILIEE

MEM6810 TI2RGEESHE, F_i#

a+b+c _ a?+4b2+c2—ab—ac—bc
4, Var(X) = s :
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— AR HIBENLZE & K BB /) > BT

o 18¥ (exponential) 9370, & T ERM L F4 2 [BAURT (8] (8]
bE, & —NILiZiy SIERIRTEHKE.
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— AR HIBENLZE & K BB /) > BT

o 18¥ (exponential) 9370, & T ERM L F4 2 [BAURT (8] (8]
bE, & —NILiZiy SIERIRTEHKE.

e i€ X ~ exponential(\), & A > 0, 2R
f@)y=Xxe™®, F@)=1-¢7 z¢€l0,00).
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— AR HIBENLZE & K BB /) > BT

o 18¥ (exponential) 9370, & T ERM L F4 2 [BAURT (8] (8]
bE, & —NILiZiy SIERIRTEHKE.

e i€ X ~ exponential(\), & A > 0, 2R
f@)y=Xxe™®, F@)=1-¢7 z¢€l0,00).

1.0

T
A=105

125 —Ai=1 08t
A=15
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» ERAS

o 18¥ (exponential) 9370, & T ERM L F4 2 [BAURT (8] (8]
bE, & —NILiZiy SIERIRTEHKE.

18 X ~ exponential(\), e A > 0, iR

e E[X]=1/) vgr(X) =1/)2.

[®)BYsAa |

flz) = e,

F(x)=1-¢e* 2€][0,00).

A=05 |
—-a=1 ]

A=15

1.0

0.4
A=05
0.25 1 0.2 N
A=1
0.00 p L L L " 0.0 L L 5
0 2 3 4 5 70 1 2 3 1 5
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» ERAS

o 18¥ (exponential) 9370, & T ERM L F4 2 [BAURT (8] (8]
bE, & —NILiZiy SIERIRTEHKE.

18 X ~ exponential(\), e A > 0, iR

e E[X]=1/) vgr(X) =1/)2.

flz) = e M

F(x)=1-¢e* 2€][0,00).

A=05 |
—-a=1 ]

A=15

1.0

T

0.4
A=05
1 0.2 —-A=1
L A=15
0 2 3 4 5 00y 1 2 3 4 5

o TiBIZMH: P(X > s|X >t) =P(X > s —1).

[®)BYsA |
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— AR RIBENLZE = K BEHLBUE /k > BT

o IEZ (normal) 437, LM EH 7%, BRSEith&EEM—1
o
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— AR HIBENLZE & K BB /) > BT

o IEZ (normal) 437, LM EH 7%, BRSEith&EEM—1
o

e I8 X ~N(u, %), HEdh o >0, 1R

1 _E-w?
flx) = —e w7, zeR
2o
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— AR BOREH 2 = K FEHL 204 B > BANST

o IEZ (normal) 437, LM EH 7%, BRSEith&EEM—1
o

e I8 X ~N(u, %), HEdh o >0, 1R

2
1 _(e=w)”
fl)=——¢ 22, z€eR
2ro
10 1.0
n=0,0*=02
0.8+ - =0,0"=10 0.8F
1=0,0>=50
0.6F = p=-20"=05 06F
~ &
0.4F 041 p=0.0"=02
- u=0,0°=10
0.2 0.2 n=0,0%=50
J \ —j=-2,02=05
X 0. L . L
R — -2 0 2 4 S— -2 0 2 4
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— AR BOREH 2 = K FEHL 204 B > BANST

o IEZ (normal) 437, LM EH 7%, BRSEith&EEM—1
o

e I8 X ~N(u, %), HEdh o >0, 1R

2
1 _(e=w)”
fl)=——¢ 22, z€eR
2ro
10 1.0
n=0,0*=02
0.8+ - =0,0"=10 0.8F
1=0,0>=50
0.6F = p=-20"=05 06F
~ &
0.4F 041 p=0.0"=02
- u=0,0°=10
0.2 0.2 n=0,0%=50
J \ —j=-2,02=05
X 0. L . L
R — -2 0 2 4 S— -2 0 2 4
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o N(0,1) FRAFRELERSTT.
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o N(0,1) MAMREEST .
o MR X ~ N(u,0?), WM (X — p)/o ~N(0,1).
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— AR AIBENL 25 2 K BB EUE AR

o N(0,1) MAMREEST .
o MR X ~ N(u,0?), WM (X — p)/o ~N(0,1).
e MR Z ~N(0,1), M p+0Z ~ N(u,o?).
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o N(0,1) FRAREIES .

o TR X ~ N(u, 02), W (X — p)/o ~ N(0,1).
e MR Z ~N(0,1), M p+0Z ~ N(u,o?).

o EXNHMEEMRE T 0 HRIREE!
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o N(0,1) MAMREEST .

o MR X ~ N(u,0?), WM (X — p)/o ~N(0,1).

e MR Z ~N(0,1), M p+0Z ~ N(u,o?).

o EXNHIWEEMRB TR RE !

o BRI X1,..., X, ~ EFE—15%, BEMHEEMI. i2

_ 1 &
X::n;Xi.
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o N(0,1) MAMREEST .

o MR X ~ N(u,0?), WM (X — p)/o ~N(0,1).

e MR Z ~N(0,1), M p+0Z ~ N(u,o?).

o EXNHIWEEMRB TR RE !

o BRI X1,..., X, ~ EFE—15%, BEMHEEMI. i2

_ 1 &
X::n;Xi.

MR REREIFFHA, 2 n RAET,
X —p

AL v JE6L 2
N N(0,1), X 2 N(u,0°/n).
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o RUGSYHE (empirical distribution), BAFLHIER N HIITFIE
R, B/ CDF A

n PRPNMNTHRFT « HRHHE

n

F(z) =
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o 2% (empirical distribution), AT HBR S HIINIE

(cc

FRRH%; E8Y CDF A
n NMEPPMNFRET » HEHHE
F(z) = .
n
1 N(O,l) ‘ 100 ‘ CDF
e CDF
08l _— CDF
__06F
;g
0.4 r
0.2
o . L
3 -2 1 0 1 2 3
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o RUGSYHE (empirical distribution), BAFLHIER N HIITFIE
R, B/ CDF A

n NERNTFRET o« HERNE

F(r) =
n
. N(0,1) 100 CDF
— CDF
081 —_— CDF
06}
B
5
04+
02
0 .
-3 2 3

o ZWHNHEBHM, TR COF B—MIMEBRAIEREL
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o RIEHANIELE TMRA uniform(0, 1) FEHELERS, A,
HATTUABE—NF5IEY uniform (0, 1) FEALEL.
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o RIZIIBELE THRA uniform(0, 1) FEHLE A £ RS, B,
FHANATAB— 1 FFIEY uniform (0, 1) FEHEL

o MAEM—MAEN—MREIST (W0, B =/, BHL
IE7SSF) THOREH#?
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o RIZIIBELE THRA uniform(0, 1) FEHLE A £ RS, B,
FHANATAB— 1 FFIEY uniform (0, 1) FEHEL

o MAEM—MAEN—MREIST (W0, B =/, BHL
IE7SSF) THOREH#?

o BAMEA
o W (—AFE R A T k)
o BX-IBtE (—APE R T k)
o HALNE LS LRI T &k (3=, A Box—Muller 3 4 %
N(0,1) KAL)
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o FETHE (Inverse-Transform Technique)
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1] F(z) 1) F(z)
—l
T xT
0 T Q T2 I3 Ta

& EEREEE El: EabEEE
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1] F(z) 1) F(z)
—
xT : T
0 T Q| 22 3 T4

& EEREEE El: EabEEE
E

‘%F
© s

O A BPTE K6 uniform (0, 1) BAALEL (FTALAR).
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— AR BOBEH 2 = K BN 30 Bk > TR

o H—/\BEHIZEFH COF &R EIAY K R HAT LA R4 it
ﬂ?ﬁﬁ%fﬁ‘%f@ﬁ‘ﬁﬁ BERER—MREANTGE.
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— AR HIBENLZE & K BB /) > AR HRE

o H—/\BEHIZEFH COF &R EIAY K R HAT LA R4 it
KBIERZMITEN, ETBER—MRERANGE.

o BRI AT MNIFSIESE ST P ERREN S, 20
o 34 (uniform) %7

#44# (exponential) 2%

=/ (triangular) %7

B R (Weibull) 97

A7 (Cauchy) 2

4 R 4 (Pareto) %
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— AR HIBENLZE & K BB /) > AR HRE

o H—/\BEHIZEFH COF &R EIAY K R HAT LA R4 it
KBIERZMITEN, ETBER—MRERANGE.

o BRI AT MNIFSIESE ST P ERREN S, 20
¥ 4) (uniform) -7

#44# (exponential) 2%

=/ (triangular) %7

B R (Weibull) 97

o #7% (Cauchy) %%

o 14 R J& (Pareto) 5%

. #EWIJJ:WL%, EAHATNEERES TS REETLE,
A

o #H#H 4 (discrete uniform) 5
o A (Poisson) 77
o HEEHZE (empirical) 5 H
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— AR AIREN 25 8 K BB B AL

o BT RIXS=HBENZTE X EBWTH pmf #1 CDF:

0.5, =0, 0 x <0,
p(r) =203, =1,  Fz)=05% 0sz<l
02 x=2 08, 1<z<2,

1, 2<z.

WfAT A Al B % 5 TR B RE AL 2K
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— AR AIREN 25 8 K BB B AL

. BEBHIT:

BRiIREHAENEE X

0.5, =0,
p(x) = {0.3, r =1, F(x)

0.2, z=2

WfAT A Al B % 5 TR B RE AL 2K

o KfE F(x) WREH, F-l(y): (= 1!
F(x)

[®)BYsAa |

MEM6810 TIERGEESHE, =

B

F~

i3

LB TH pmf #1 CDF:

0, x <0,

_ )05, 0<z<l,
08, 1<z<?2,
1, 2<zx.

20224F%F (MEMIEZE BH#I)

(y) = min{z : F(z) > y}

)
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— AR AIREN 25 8 K BB B AL

o BEMTF: BRZSHMENTE X EFWTHE pmf #1 CDF:

0.5, =0 0, x <0,
p(r) =203, =1,  Fz)=05% 0sz<l
02 x=2 08, 1<z<2,

1, 2<z.

WfAT A Al B % 5 TR B RE AL 2K

° *ﬁg F( ) E’]}i %ﬂ F~ ( )Z GE: F Ly) = min{z : F(z) > y}.)
Flo)
! I

o ! B 0, 0<y<0.5
3 F7(y)=<¢1 05<y<0.8

05— 2, 08<yx<l1
! !
1 2 X
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— AR AIREN 25 8 K BB B AL

. BEBHIT:

RIEEHMENTE X B

0.5, =0, 0,
={03, az=1 F(z)={095
0.2, z=2 0.8,

1,

AT A B B 1% 47 IR E
o K2 F(x) IR R, F~ ( ): GE: F~'(y) = mir
F(x)

. T 0
| Fl(y) =41,
o— 2

[®)BYsA |

MEM6810 TIERGEESHE, =

i3

B TH pmf F1 CDF:

x <0,
0<z <1,
1<z <2,
2<zx.

{x: F(z) > y}.)

0<y<0.5,
0.5 <y <038,
08<y<1.

S&FENER—H!
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— AR RIBENLZE = K BEHLBUE /k > AR HRE

o TEJEAHIF: K uniform(a, b) BENI L.
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— AR HIBENLZE & K BB /) > AR HRE

o TEJEAHIF: K uniform(a, b) BENI L.

o B JeE AL uniform(0, 1) BEHLEL u, PAEHIH
r=a+ (b—a)u, BNAFTERENE.
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— AR HIBENLZE & K BB /) > AR HRE

o TEJEAHIF: K uniform(a, b) BENI L.

o B JeE AL uniform(0, 1) BEHLEL u, PAEHIH
r=a+ (b—a)u, BIAFTERNLE.

e 20 uniform(0, 1) FEHLEEERY pdf F1 CDF AT

1 < <b 0, r < a,
P a T )
flz) = {8‘“ - F(z)= =2, a<z<b,
' 1, b< x.
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— AR HIBENLZE & K BB /) > AR HRE

o TEJEAHIF: K uniform(a, b) BENI L.

o B JeE AL uniform(0, 1) BEHLEL u, PAEHIH
r=a+ (b—a)u, BIAFTERNLE.

e 20 uniform(0, 1) FEHLEEERY pdf F1 CDF AT

1 a<a<b 0, r < a,
f(w)—{b‘“' ST=b py={ss a<a<o
' ' 1 b <z

o KR F(z) IR ERE:
Fly)=a+0b-a)y 0<y<l
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— AR HIBENLZE & K BB /) > AR HRE

o TEJEAHIF: K uniform(a, b) BENI L.

o B JeE AL uniform(0, 1) BEHLEL u, PAEHIH
r=a+ (b—a)u, BIAFTERNLE.

e 20 uniform(0, 1) FEHLEEERY pdf F1 CDF AT

1 < <b 0, r < a,
—, a<uw
f(w)—{b_a' " Fla) =S =, a<az<b
0, Hith, b=a
fte 1, b<ux.

o KR F(z) IR ERE:
Fly)=a+0b-a)y 0<y<l

o SRFENER—!

MEM6810 TIERAGEESHE, F=iH#  20224F (MEMIEEBH) 42 / 56
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— AR RIBENLZE = K BEHLBUE /k > AR HRE

o f5F: R Triangular(a, b, ¢) FEHLEL.
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— AR AIREN 25 8 K BB B AL

o f5F: R Triangular(a, b, ¢) FEHLEL.
o B Triangular(a, b, c) FEHLZLER CDF BRI TEIRR

F(x)
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— AR HIBENLZE & K BB /) > AR HRE

o f5F: R Triangular(a, b, ¢) FEHLEL.
o B%A Triangular(a, b, c) FEHZEER CDF BRI TEIR

F(x)
N
0, r < a,
b-a 2
o4 (z —a)
< b
b-ac—a 77
(c—m)
— <
1 c—a)c=0) b<z<e,
1, c<zx
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— AR AIREN 25 8 K BB B AL

o f5F: R Triangular(a, b, ¢) FEHLEL.

o B%A Triangular(a, b, c) FEHZEER CDF BRI TEIR
F(x)

0, z < a,
boa (av—a)2 0 <z
b= ate—g se<h
1—(67(1)(671)), b<zx<c
1, c<zx.

o KR F(z) BIRERE:

F_l(y) _ { a++/(b—a)(c—a)/y, O<y< z:g.
c—+/(c=b)(c—a)yT—y, ZE2<y<l.

[®)BYsA | ILIEE MEM6810 TI2RGEESHE, H_i#

> HATIRIR
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— AR AIREN 25 8 K BB B AL

o f5F: R Triangular(a, b, ¢) FEHLEL.

o B%A Triangular(a, b, c) FEHZEER CDF BRI TEIR
F(x)

0, z < a,
boa (av—a)2 0 <z
b= ate—g se<h
1—(67(1)(671)), b<zx<c
1, c<zx.

o KR F(z) BIRERE:

F_l(y) _ { a++/(b—a)(c—a)/y, O<y< z:g.
c—+/(c=b)(c—a)yT—y, ZE2<y<l.

o 1 Excel H1Lji.

[®)BYsA | ILIEE MEM6810 TI2RGEESHE, H_i#

> HATIRIR
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— AR RIBENLZE = K BEHLBUE /k > AR HRE

o f5F: H R exponential()\) FEHLE.
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— AR AIREN 25 8 K BB B AL

o f5F: H R exponential()\) FEHLE.
o B4 exponential(\) BEHZEE [ pdf F1 CDF 2AR:

f(x) _ {/\e)“”, x>0, F(w)z {1—6”, x >0,

0, x <0, 0, x < 0.
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— AR AIREN 25 8 K BB B AL

o f5F: H R exponential()\) FEHLE.
o B4 exponential(\) BEHZEE [ pdf F1 CDF 2AR:

fz) = {/\e)“”, x>0, F(w): {16”, x>0,

0, x <0, 0, x < 0.

o KR F(z) BIRERE:

[®)BYsAa | ILIEE MEM6810 TIERZGEESHE, F=i#  20224%F (MEMIEZBHF])


https://shenhaihui.github.io/teaching/mem6810p/CC_BY-SA_4.0_License.html
https://creativecommons.org/licenses/by-sa/4.0/
https://shenhaihui.github.io/

— AR HIBENLZE & K BB /) > AR HRE

o f5IF: AR exponential(\) FEALEL.
o B%A exponential(\) FE#HZEE R pdf 1 CDF AT

f(x)z{kem' 720 F(w):{le x>0,

0, z <0, 0, z < 0.
o KR F(z) BIRERE:
F_l(y):—iln(l—y), 0<y<1.

e j¥: & U ~ uniform(0,1) = 1 — U ~ uniform(0, 1), ELtHL
TS, REHE L n(y) BT,
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— AR AIREN 25 8 K BB B AL

o f5IF: AR exponential(\) FEALEL.
o B%A exponential(\) FE#HZEE R pdf 1 CDF AT

f(x)z{kem' 720 F(w):{le x>0,

0, z <0, 0, z < 0.
o KR F(z) BIRERE:
F_l(y):—iln(l—y), 0<y<1.

e j¥: & U ~ uniform(0,1) = 1 — U ~ uniform(0, 1), FELtFH
iﬂzﬁiﬁ*ﬂﬁﬁﬁm RETE —7ln( ) BAl.

o 7f Excel HSLHE.
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— AR RIBENLZE = K BEHLBUE /k > AR HRE

o f5F: H AR Poisson(\) FEHEL.
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— AR AIREN 25 8 K BB B AL

o flF: &R Poisson()\) KA.
o B%A Poisson(\) FEHLZEEH pmf #1 CDF I0F:

f)\)\m
pe)=P(X =2)="—=, x=012...,
F =PX < —m '—xe_)\Ai =012
() = IP( _x)—zgp(l)—zg Al r=0,1,2....
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— AR HIBENLZE & K BB /) > AR HRE

o f5F: H AR Poisson(\) FEHEL.

o B%A Poisson(\) FEHLZEEH pmf #1 CDF I0F:
e AN

plx) =P(X =2x) = w' x=0,1,2,...,
ol —)\)\z

F(z) =P(X <) Zp Z r=0,1,2,....
=0

RE F(x) WREBITESMBEAEN, ERTHSHM, 7
/UF""’ P R R B E X R
F7l(y) =min{z: F(z) >y}, 0<y<]l
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— AR BOBEH 2 = K BN 30 Bk > TR

o f5F: H AR Poisson(\) FEHEL.
o B%A Poisson(\) FEHLZEEH pmf #1 CDF I0F:

f)\)\m
p(z)=P(X =2z) = w' , =0,1,2,...,
d —)\)\z
F(z) =P(X <) Zp Z r=0,1,2,....
=0

o RE F(r) WRBBIEZERMEATN, (ERTHENM, 7
AR 8 B 3t 188 5T I oR B E X
F7l(y) =min{z: F(z) >y}, 0<y<]l

e 7£ Excel #1, ATLLA
POISSON.DIST(x,mean,cumulative)
S A E p(r) (cumulative J FALSE) 1 F(x) (cumulative
A TRUE).
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> HATIRIR

— AR AIREN 25 8 K BB B AL

o f5F: H AR Poisson(\) FEHEL.
o B%A Poisson(\) FEHLZEEH pmf #1 CDF I0F:
efAAz
, x=0,1,2,...,

plo) =P =) =
ol —)\)\z

F(z) =P(X <x) Zp Z

=0

F(x) IR BB IEERBRTA, (BB TESHE, 7

r=0,1,2,....

s
=5
B

e R
A

R T S
F~'(y) = min{z : F(z) >y},
o 7£ Excel ¥, AJLLA
POISSON.DIST(x,mean,cumulative)
A E p(z) (cumulative Jg FALSE) #1 F(x) (cumulative

A TRUE).
o B NTREH W PIXEERL, LF F(x) RIRBHIES L.

O<y<1.

W 20224EF (MEMIEZ BHI)

MEM6810 TIERGEESHE, =

[D)sYsA | iLiEE
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— AR HIBENLZE & K BB /) > AR HRE

o H—/BEH T2 P COF REH K KB FTMBITFR,
BEHEHRLRERE, FTREANNRES TR
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— AR HIBENLZE & K BB /) > AR HRE

o H—REHIIRH SR CDF R R B LB,
BHETELLRE 20, ST HRENRREL TR,
-ﬁ@mi&Nmﬁ%%Mﬁiﬁmmw:ﬁ%fzb B
B F(x)=["_ft)dt, B F(z) MR BHTBATHR, Rak
BT S HBUETTESE Fl(y).
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— AR HIBENLZE & K BB /) > AR HRE

o H—REH I ES TR COF REA & iR Lz,
BHEHEILRERN, ETENNEES TR
o B, R N 0®) BENEL BE f(o) = e 2r )
B F(z) = [*_f(t)dt, B F(z) WREBTBRER, Rae
B ERNBETESE F(y).
o /& Excel ¥, TAH
NORM.DIST(x,mean,standard_dev,cumulative)
oAt H f(z) (cumulative # FALSE) #= F(x)
(cumulative # TRUE).
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— AR HIBENLZE & K BB /) > AR HRE

o H—/BEH T2 P COF REH K KB FTMBITFR,
BEHEHRLRERE, FTREANNRES TR

o A, HBL N (1, 02) BEHLEL B f2) = o S

2
B F(z) = [*_f(t)dt, B F(z) WREBTBRER, Rae
B ERNBETESE F(y).
o /& Excel ¥, TAH
NORM.DIST(x,mean,standard_dev,cumulative)
S At H f(r) (cumulative # FALSE) #= F(x)
(cumulative # TRUE).
e /& Excel ¥, & AH
NORM. INV (probability,mean,standard_dev)
itH F(y).

[®)BYsAa | SIEE MEM6810 TIRAZGEESHE, £  20224% (MEMIEL BHI)


https://shenhaihui.github.io/teaching/mem6810p/CC_BY-SA_4.0_License.html
https://creativecommons.org/licenses/by-sa/4.0/
https://shenhaihui.github.io/

— AR HIBENLZE & K BB /) > AR HRE

o H—/BEH T2 P COF REH K KB FTMBITFR,
BHET RS, EERENNREL TR

o BIN, AL N (1, 0%) BEHLEL. B fa) = Lo 0 B

B F(x)=["_ f(t)dt, B F(z) OREHFTBAER, RbE
S B ETESE Fl(y).
o /& Excel ¥, TAH
NORM.DIST(x,mean,standard_dev,cumulative)

S At H f(r) (cumulative # FALSE) #= F(x)
(cumulative # TRUE).

e /& Excel ¥, & AH
NORM. INV (probability,mean,standard_dev)
P y).
o BRTBTIEZIN, BEEMABEN B LRI FERTLLEE,
o, X IE4EE (Acceptance-Rejection Technique).
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— AR HIBENLZE & K BB /) > T B

o HENEAEREN A THRENE, EAENBMEREE R
f(z) RTE z € [a,b] BIAIE(E, B f(z) < M.

M

— (=)
— M

0

a b
: ﬁﬁ H’\]/ﬁg )‘(iﬁi (original image from [ZHANG Xiaoweil)
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— AR HIBENLZE & K BB /) > T B

o HENEAEREN A THRENE, EAENBMEREE R
f(z) RTE z € [a,b] BIAIE(E, B f(z) < M.

M

— /(@)
— M

0

a b
: ﬁﬁ H’\]/ﬁg )‘(iﬁi (original image from [ZHANG Xiaoweil)

O £y uniform{(y,z) :a <y <b, 0< 2z < M} REHLE T
(3/1:21), (y2,2’2),
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— AR BOBEH 2 = K BN 30 Bk > EZIEgE

o BRNEFERN I THIMENE, ERNERRRERERY
flx) REE o € [0, 0] BYAEME B f(x) < M

M

— /(@)
— M

0

b
: ﬁﬁ H’\]/ﬁg )‘(iﬁi (original image from [ZHANG Xiaoweil)

O AR uniform{(y,2) :a <y <b, 0<2< M} FENLET
(y1,21), (Y2, 22),
e y; %k B uniform(a, b), z; & B uniform(0, M).
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— AR HIBENLZE & K BB /) > T B

o HENEAEREN A THRENE, EAENBMEREE R
f(z) RTE z € [a,b] BIAIE(E, B f(z) < M.

M

— (=)
— M

accept reject

0

a b
: ﬁﬁ E,\]/ﬁ-‘:_ )‘(iﬁi (original image from [ZHANG Xiaoweil)

® &R uniform{(y,2) :a <y <b, 0<z < M} BEHHS
(y1,21), (y2,22), ...
o y; %k A uniform(a,b), z; & A uniform(0, M).

@ MR 2z < f(y), B’EXNHENES, FH B .

[®)BYsAa | SIEE MEM6810 TIRAZGEESHE, £  20224% (MEMIELRHI)


https://shenhaihui.github.io/teaching/mem6810p/CC_BY-SA_4.0_License.html
https://xiaoweiz.github.io
https://creativecommons.org/licenses/by-sa/4.0/
https://shenhaihui.github.io/

— AR RIBENLZE = K BEHLBUE /k > T B

o f5F: AR Triangular(a, b, ¢) BEHLE.
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— AR HIBENLZE & K BB /) > T B

o f5F: AR Triangular(a, b, ¢) BEHLE.
o B Triangular(a, b, c¢) FEHEEH pdf BRI TEIFTR

[
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— AR HIBENLZE & K BB /) > T B

o f5F: AR Triangular(a, b, ¢) BEHLE.
o B Triangular(a, b, c) FEHZER pdf BRI TE R

[

0 a b c x

O LRI (y,2), £+ y &8 uniform(a,c), z k8
uniform(0, 2/(c — a)).
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— AR BOBEH 2 = K BN 30 Bk > EZIEgE

o f5F: AR Triangular(a, b, ¢) BEHLE.
o B Triangular(a, b, c) FEHZER pdf BRI TE R

[

b c X

O A mENEI (y,2), £F y kA uniform(a,c), z KA
uniform(0, 2/(c — a)).

@ X 2 < fly), BLEANMEAES, Bt y, TR =2 F
1.

=
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— AR BIBENL T 2 K B2 AR > EF-IEE
o f5F: AR Triangular(a, b, ¢) BEHLE.
o B Triangular(a, b, c) FEHZER pdf BRI TE R

[

0 a b c X

O A mENEI (y,2), £F y kA uniform(a,c), z KA
uniform(0, 2/(c — a)).
@ X 2 < fly), BEXTEANFALAT, L y; &0 =2 F
1.
o JEE: ATHRM 1 4 Triangular(a, b, c) FEHLE, EEEHE
NE b5 7 HOBEHL !

S
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— AR HIBENLZE & K BB /) > T IR

¢ ERAUERE RN SH TN, SHCOEEEEE
f(2) BALR Mg(a), Heh g(2) RE—MEERETY.

— f(=@)
— Mg(z)

: 9&;‘*?- E’\]EXiﬁk (original image from [ZHANG Xiaowei)
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— AR HIBENLZE & K BB /) > T IR

o HHAVEFEREN A THIMENE, CSHENBREE K
flz) BBLER Mg(x), Hb g(z) RE—MERZE R

— f(=@)
— Mg(z)

: 9&;‘*?- E’\]ESLE}Z (original image from [ZHANG Xiaowei)

O AR uniform{(y,z) :y € g(-) BXIH, 0< 2 < Mg(y)} BE
MBS (y1, 21), (y2,22), - ..
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— AR HIBENLZE & K BB /) > T IR

o HHAVEFEREN A THIMENE, CSHENBREE K
flz) BBLER Mg(x), Hb g(z) RE—MERZE R

— f(=@)
— Mg(z)

: 9&;‘*?- E’\]ESLE}Z (original image from [ZHANG Xiaowei)

O AR uniform{(y,z) :y € g(-) BXIH, 0< 2 < Mg(y)} BE
MBS (y1, 21), (y2,22), - ..
ey, KA Y ~g(), z; KA Z ~ uniform(0, Mg(y;)). (why?)
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— AR HIBENLZE & K BB /) > T IR

o HHAVEFEREN A THIMENE, CSHENBREE K
f(z) BBLER Mg(z), EF g(2) BB —MERZE R

— f(=@)
— My(z)

reject

accept

: 9&;‘*?- E’\]E )Zﬁk (original image from [ZHANG Xiaowei)

O AR uniform{(y,z) :y € g(-) BXIH, 0< 2 < Mg(y)} BE
MBS (y1, 21), (y2,22), - ..
ey, KA Y ~g(), z; KA Z ~ uniform(0, Mg(y;)). (why?)

@ WR 2 < f(y), TEEXDEENEXS, FEBE .
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— AR RIBENLZE = K BEHLBUE /k > T IR

o f5F: HRL N(0,1) FEHLE.
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— AR RIBENLZE = K BEHLBUE /k > T IR

o f5F: HRK N(0,1) BENLEL.
o TR, F x A N(0,1) BAE, N pu+ox A N(u o?)
RIS
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— AR HIBENLZE & K BB /) > T IR

o flF: &R N(0,1) FEHLEL
o TR, F x A N(0,1) BAE, N pu+ox A N(u o?)
FALEL.

o XM Cauchy(0) F#RREE R BAEAHE, ZRBHERX A

g(x) = m x € (—00,00).
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— AR HIBE 2 = X BEYL U B > ET R

o f5F: HRK N(0,1) BENLEL.
o TR, F x A N(0,1) BAE, N pu+ox A N(u o?)
FALHC

o XA Cauchy(0) FUBLRZE REEAHE, 2R XA
g(x) = ﬂ(l}rm T E (—00, 00).

0-5 T T
— Normal

0.4r -- Cauchy |

_03}f

©

o
0.2F

0.1}

0.0
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— AR HIBENLZE & K BB /) > T IR

o flF: &R N(0,1) FEHLEL
o TR, F x A N(0,1) BAE, N pu+ox A N(u o?)

FEALAL .
o XM Cauchy(0) BIBEERZE R BIEAHE, 2R A
g(x) = m x € (—00,00).
0.5
0.4l — Normal
“_50.3*

0.21

0.1p

0.0

o WEME M > \/Z FAILL
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—Hﬁﬂ"]f‘iﬁ_MQ%&[‘iﬁm&iﬁk » Box—Muller ;%

o 5 Box—Muller %R N (0, 1) BEHLEL.
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—Hﬁﬂ"]f‘iﬁ_MQ%&[‘iﬁm&iﬁk » Box—Muller ;%

o 5 Box—Muller %R N (0, 1) BEHLEL.
O 4 Sk uniform(0, 1) ALK uy F= us.
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—Hﬁﬂ"]f‘iﬁ_MQ%&[‘iﬁm&iﬁk » Box—Muller ;%

o 5 Box—Muller %R N (0, 1) BEHLEL.
O 4 Sk uniform(0, 1) ALK uy F= us.

® % 2 =/ —2Inug cos(2muz) K 2o = v/—2Inwuy sin(2rusz).
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—Hﬁﬁ"Jﬁiﬁ_MQE&BﬁMQEEZ » Box—Muller ;%

o {¥M Box—Muller 75X N (0, 1) BENLEL.
O A k5 uniform(0, 1) BALE ug F= us.

® % 2 =/ —2Inug cos(2muz) K 2o = v/—2Inwuy sin(2rusz).
o RAILUERR, 21 #0 2o #B2 N(0,1) FEHLEY, BENIHEEMAL.
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— AR AIREN 25 8 K BB B AL

» Box—Muller %

o 5 Box—Muller %R N (0, 1) BEHLEL.
O 4 Sk uniform(0, 1) ALK uy F= us.

® % 2 =/ —2Inug cos(2muz) K 2o = v/—2Inwuy sin(2rusz).
o RAILUERR, 21 #0 2o #B2 N(0,1) FEHLEY, BENIHEEMAL.

" (0), z1 (+)

[&]: Box—Muller SKRURT#RAY, (imagel by Cmgied /[cCBY 3.0) IR E R
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MINZER

o BIRIMNEZA L EREE S TRIFENE, X T —1 bR
B, IR EBER AT H? WANER
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MINZER

o BIRIMNEZA L EREE S TRIFENE, X T —1 bR
B, IR EBER AT H? WANER

o MINRRE ZHEMIETNST.
o HEPN A% B)ABT ] A 5, RS KT,
o sk FK, IR KGH.
o WMHRIeHEH: T FZIEMNNT.

[®)BYsAa | ILIEE MEM6810 TIERGEESHE, F=i#  20224%F (MEMIEZBHFI)


https://shenhaihui.github.io/teaching/mem6810p/CC_BY-SA_4.0_License.html
https://creativecommons.org/licenses/by-sa/4.0/
https://shenhaihui.github.io/

MINZER

o BIZFHNELUIEREEDH NHIKENIE, 3FF— bR
B, AR EZEFER L7 T? MANEERE
o MINRRE ZHEMIETNST.
o HEINA % Bknt A A E, REBT KIS H
o sk FK, IR KGH.
o MR IeF I T ZIKEH .

o MERANMENREZRTMANRE.

o “Garbage in, garbage out."
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MINZER

o BIRIMNEZA L EREE S TRIFENE, X T —1 bR
B, IR EBER AT H? WANER

o MINERIZHEMIRENS.
o HEINA % BlikEa [, RFEFKEGHO .
o W FRK., IWHKGHSH.
o MENMI&FEI: K FIKBGTH.

o MERANMENREZRTMANRE.

o “Garbage in, garbage out."

e "“All models are wrong, but some are useful.” — George Box.
o M TRAAIN, BA M E L LA EH G AR,
o RAVAEMAY R AT —ANE Y MmN URFEEGA R
LR,
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MINZER

o MINIRBIR)— L B AREK:
o [ VAR B R Gyt B R
o TR HIIRATIELE S LATAHFN;
o VT VA A A A AR B 6 RELALEL.
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MINZER

o MINIRBIR)— L B AREK:
o T AK| @B R Gty
o TURESHATELERN BATHHFX;
o I VAS AR A AR B 6 AL EL

o MABBEE—MIRERAR BRHIEFER—MRZ.
o TILTERERKSIITE RG89 TR, LR a9 F b
o BAA EAMEG A, ﬁfrb(-‘/\ﬂfl*"ﬁ’lﬁkz%zvl—rﬂﬁﬁbm%

SN A AR PEIT—T, HHFRNER
R T IR A AR AR

20224F%F (MEMIELE BHI)

MEM6810 TI2RGEESHE, F i

[©)evsa | e
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MINZER

o MINBEIENEARDR.
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MINZER

o MNERMERDSE.
O AEIRFRGFRERKIE.
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MINZER

o MNERMERDSE.
O AEIRFRGFRERKIE.

@ it —ABEF M Rk R 34T B 6 R
- AT AGRE B H R
- AFABENEVUNFE (o, BRAEEHEFENFHHR).
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MINZER

o MINBIRHNELXLE.
O KEEFAR%TREHIE
@ tw —AMEEN TR R R B 1F ) 0 2.
- AT AR I BNMERE.
- ETHBENENAHNFE (W, BIREEFEFEL)H TR,
© it ey s ZRAE (Br, 290 F 69 5 5h).
— %51t (method of moments, MoM).
- WAL LT (maximum likelihood estimation, MLE).
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MINZER

o MINBEIENEARDR.

O NEFRR G REHIE
@ it E —AMEE ST kR %] B AT B 69 53R
- ETRAGR LSRR,
- ETHHEBEHEARMHFE (b, BIMEEFTEHFTESFHHR).
© ik oA A EAE (B, B A b 49 AR,
— 4 511 (method of moments, MoM).
- WA (maximum likelihood estimation, MLE).
O iFfER R 9T R AP R
- Ef%: MEETHE, 21 E (quantile-quantile plot, Q-Q plot).
- Jit ¥R £ (chi-square test, x2 test), 1 R E g & A—H#7 Kk R
it # % (Kolmogorov-Smirnov test, K-S test).
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MINZER

o MINBEIENEARDR.

O AEFREGPREKIE.
@ it & —AMEFE LA kR A @ AT B 6 KR
- ET ARG RHHERIE.
- ETHHEBEHEARMHFE (b, BIMEEFTEHFTESFHHR).
© ik oA A EAE (B, B A b 49 AR,
— %51t (method of moments, MoM).
- WA (maximum likelihood estimation, MLE).
O iFAEEE A5 A RA K IR R
- Ef%: MEETHE, 21 E (quantile-quantile plot, Q-Q plot).
- Jit ¥R £ (chi-square test, x2 test), 1 R E g & A—H#7 Kk R
it # % (Kolmogorov-Smirnov test, K-S test).
© o REAMA G, R G —AMEEN A, D2 F 3 5
REABERNZESA.
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MINZER

o FERHME—N"RMUE" HIED (NEIZHE).
o TRMEH T HRIEH FIFH" O, AL T — s
Pty B % (Blde, pAa), AR — L TR A E (Flde, &
MAELE ARER).
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o FERHME—N"RMUE" HIED (NEIZHE).
o TRMEH T HRIEH FIFH" O, AL T — s
Pty B % (Blde, pAa), AR — L TR A E (Flde, &
MAREL ARAR).

o HEMXMINEERRZ FRIEICUT/LA:
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o FERHME—N"RMUE" HIED (NEIZHE).
o TRMEH T HRIEH FIFH" O, AL T — s
Pty B % (Blde, pAa), AR — L TR A E (Flde, &
MAELE ARER).

o HERAXMINGEMMIE FEEILLUT/LR:
o HART R HIBH B 00 12 A B — L 4o,
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MINZER

o FERHME—N"RMUE" HIED (NEIZHE).
o TRMEH T HRIEH FIFH" O, AL T — s
Pty B % (Blde, pAa), AR — L TR A E (Flde, &
MAELE ARER).

o H{FEAXMINGERIRHE, EEEICUTILE:
o TR AT HIEH G 09 A IR A B — P Se
o AN FRRAMEMNALS, M S TR HA X2
Ia R WA Ak
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o FERHME—N"RMUE" HIED (NEIZHE).
o TRMEH T HRIEH FIFH" O, AL T — s
Pty B % (Blde, pAa), AR — L TR A E (Flde, &
MAELE ARER).

o H{FEAXMINGERIRHE, EEEICUTILE:
o BT R IR G 094 T8 A sk — R 4o
o AN FRRAMESMALS, EM S TR RHHA XL
Ia R WA Ak
o 2R MARMREMNEHFBELRL—CRFHRESENHAN
KA (B A THe A AT IS,
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o FERHME—N"RMUE" HIED (NEIZHE).
o TRMEH T HRIEH FIFH" O, AL T — s
Pty B % (Blde, pAa), AR — L TR A E (Flde, &
MAELE ARER).

o H{FEAXMINGERIRHE, EEEICUTILE:
o BT R IR G 094 T8 A sk — R 4o
o AN FRRAMESMALS, EM S TR RHHA XL
Ia R WA Ak
o 2R MARMREMNEHFBELRL—CRFHRESENHAN
KA (B A THe A AT IS,
o AREMIEN G EZ (B4, pA8), A HL AR
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MINZER

o FERHME—N"RMUE" HIED (NEIZHE).
o TRMEH T HRIEH FIFH" O, AL T — s
Pty B % (Blde, pAa), AR — L TR A E (Flde, &
MAREL ARAR).

o H{FEAXMINGERIRHE, EEEICUTILE:

o BT R IR G 094 T8 A sk — R 4o

o AN FRRAMESMALS, EM S TR RHHA XL
Ia R WA Ak

o 2R MARMREMNEHFBELRL—CRFHRESENHAN
KA (B A THe A AT IS,

o AREMIEN G EZ (B4, pA8), A HL AR

o A H I EBFMA —ANEI, FAE R B Em AL,
AN B T Ay F
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