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x1 = (17 x 27+ 43) mod 100 = 502 mod 100 = 2
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29 = (17 x 2+ 43) mod 100 = 77 mod 100 = 77

s = 77/100 = 0.77
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29 = (17 x 2+ 43) mod 100 = 77 mod 100 = 77

s = 77/100 = 0.77

w3 = (17 x 77+ 43) mod 100 = 1352 mod 100 = 52
s = 52/100 = 0.52

x4 = (17 x 524+ 43) mod 100 = 927 mod 100 = 27
s = 27/100 = 0.27
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z1 = (17 x 27 4 43) mod 100 = 502 mod 100 = 2
ui = 2/100 = 0.02

29 = (17 x 2+ 43) mod 100 = 77 mod 100 = 77

s = 77/100 = 0.77

w3 = (17 x 77+ 43) mod 100 = 1352 mod 100 = 52
s = 52/100 = 0.52

x4 = (17 x 524+ 43) mod 100 = 927 mod 100 = 27
s = 27/100 = 0.27
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'ij]— I\E_l |https://xiaoweiz.shinyapps.io/randNumGen| % :L:_[ﬁzz IEJ E"] %%ﬁ{ﬁ .
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FEHN 2804 B > EiEEIS LR

. LCG BY—NSEBRIER (Lewis et al. 1969): a = 7°, ¢ = 0,
=231 1 =2,147,483,647 (— 1N RE).
© TR u = cE
o WA H S ARE N RIT AT
o BMKE ~ 23 —2a2x10° (& 20 12).
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FEHN 2804 B > EiEEIS LR

. LCG BY—NSEBRIER (Lewis et al. 1969): a = 7°, ¢ = 0,
=231 1 =2,147,483,647 (— 1N RE).
o WRM u; = Pl
o U BITH L ARAE MY GAT AR
o BAIMKE ~ 231 —2~2x 109 (AT 20 12).

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

. LCG BY—NSEBRIER (Lewis et al. 1969): a = 7°, ¢ = 0,
=231 1 =2,147,483,647 (— 1N RE).
o XA U; = mm-i-l
o U BITH L ARAE MY GAT AR
o BAIMKE ~ 231 —2~2x 109 (AT 20 12).

o I BELSEH m A 2 WF (RFIRE), BIEESHEAUE
mE, AAXRSHITBEN R ZHBIRER TR

o BENLHENENMEK, BHEHN LCC MABETEMET,
SERRAPIRANE B E RABEI B L & 25
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BN 2 A Bk > B IR S 4 S

e Combined LCG: 4§ J (> 2) I LCG HEREXK (HH c=0).
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BN 2 A Bk > B IR S 4 S

o Combined LCG: 4% J (> 2) I LCG AA&#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 A Bk > B IR S 4 S

o Combined LCG: 4% J (> 2) I LCG AA&#EEK (HH c=0).

o T 32 Gt EH, RIS T =2 4 LCG A
&, He ay = 40,014, my = 2,147,483,563, as = 40,692, K&
mg = 2,147,483,399.

@ K[1,mi—1]) FASAREBEBRNT z10, A [1,ma—1] FH
FoAREBEFMNT x20. & j=0.
@ it 21,541 = a121,; mod my,
T2,j+1 = G222,; mod ma.
© 4 2541 = (21,541 — 22,j41) mod (m1 —1).
(i#: mod 1£ H floored division, B, y mod m =y —m|£].)
0 iw
%, Y x>0,
A {ml_l, Y zj41 =0.

O 4 j=j+1F%EBEH 2.
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BN 2 A Bk > B IR S 4 S

o Combined LCG: 4% J (> 2) I LCG AA&#EEK (HH c=0).

o X4TF 32 fTitEA, 1B T — 2 A LCG 4
&, B a; = 40,014, my = 2,147,483,563, ay = 40,692, &
meo = 2,147,483,399.

O KL —1] PHHF-AREBEERT 210, K [Lmo—1] T4
FIANREBEBEMNT 220. 4 j=0.
@ i 21,541 = a121,; mod my,
T2, j4+1 = @22, ; mod ma.
© 4 z;41 = (z1,j41 — T2,j41) mod (mq1 — 1).
(i#: mod 1£ H floored division, B, y mod m =y —m|£].)
0 #m
%, Y 241 >0,
A {ml_l, Y zj41 =0.
© 4 j=j+1HRHES2 S
EREEKEN (m —1)(my —1)/2~ 2 x 10'8.
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BN 2 A Bk > B IR S 4 S

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

x; = (a1%i—1 + asxi—o + - - + apr;— i) mod m.
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BN 2 A Bk > B IR S 4 S

e Multiple Recursive Generator (MRG): &1 {f F & =/ #9383
Sk¥hRE 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.

T¥Reaoksa R ERE MATLAB, R, SAS, Arena Z {4 F {5 F HOBEHL B & £ 2 b —F.
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BN 2 A Bk > B IR S 4 S

e Multiple Recursive Generator (MRG): &1 {f F & =/ #9383
Sk¥hRE 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 CHRAHMKEN ~3x10°7, LA —NMHKGHK.
o MBARAREAY T AL AR 10 12 (10°) MY R, AR 2 F R
MRG32k3a 9 B HAFT & 690 18] b 5 AT F 3 09 F 4L 2 K

T¥Reaoksa R ERE MATLAB, R, SAS, Arena Z {4 F {5 F HOBEHL B & £ 2 b —F.
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BN 2 A Bk > B IR S 4 S

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

T; = (alxi_l +a9xi—o+ -+ akxi_K) mod m.

o —MMETTIZ ARSI A MRG32k3al (L'Ecuyer 1999), BB
F combined MRG, Edh J =2 & K = 3.
o CHRAHMKEN ~3x10°7, LA —NMHKGHK.
o MBARAREAY T AL AR 10 12 (10°) MY R, AR 2 F R
MRG32k3a 9 B HAFT & 690 18] b 5 AT F 3 09 F 4L 2 K

o MERHERIZIES P ZERRABL MBI KL E
27, HEuH M REEZ U2 RN HHOERR A3

T¥Reaoksa R ERE MATLAB, R, SAS, Arena Z {4 F {5 F HOBEHL B & £ 2 b —F.
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BN 2 A Bk > B IR S 4 S

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

T; = (alxi_l +a9xi—o+ -+ akxi,K) mod m.

o —MMETTIZ ARSI A MRG32k3al (L'Ecuyer 1999), BB
F combined MRG, Edh J =2 & K = 3.
o CHRAHMKEN ~3x10°7, LA —NMHKGHK.
o MBARAREAY T AL AR 10 12 (10°) MY R, AR 2 F R
MRG32k3a &9 & # 77 & 69 B 8] bk & AT F 7 69 S 2 K|

o MERHERIZIES P ZERRABL MBI KL E
27, HEuH M REEZ U2 RN HHOERR A3

o HIRFHABENBLEBHTNZRNEREECR, RF
EARIM D!

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

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

T; = (alxi_l +a9xi—o+ -+ akxi,K) mod m.

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

o EHERHRHIFIES P/ ZFERANIBLMNZ RN LE
75, HEg it M REIEZ I 2SI HHIERR AL
o HIRFHHMIBAERHAIMZRERBEMEE, RE
EARIM D
o BPAR 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 A Bk > FExcel P24 141 5 FRBEHL 2

o T Excel #, AJLLE#EFE AR #
RAND ()

& B uniform(0, 1) FE#LEL.
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BN 2 A Bk > FExcel P24 141 5 FRBEHL 2
o £ Excel ¥, AT\ ELIE(E M E

RAND ()
4 B uniform(0, 1) BEFLEL
o HEH K uniform(a, b) FEHLE, HF o < b, AIERA
a+(b-a) *RAND ()
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BN 2 A Bk > FExcel P24 141 5 FRBEHL 2

o £ Excel #1, AIABEEEER R
RAND ()
4 B uniform(0, 1) BEFLEL
o HEXEMK uniform(a, b) FENE, E¥ o < b, AIER
a+(b-a)*RAND ()
o BEEM (o b LHSHIIASHINENEYE (B3ms) B

Hoa<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 52451

e Monty Hall Problem, X #R=[Tja)fk, WFE5ZFCIR
o H AEEBMNFERT B Let's Make a Deal, 3 VA% 5 LA
Monty Hall 4 % .
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FEHN 2804 B > 172 7 FA 52451

e Monty Hall Problem, X #R=[Tja)fk, WFE5ZFCIR
o HAEBEEMHFEXT B Let's Make a Deal, FFVAC# THA

A
Monty Hall 4 % . HREE212 (2008)

SR BEsBRRFER ey

43I Peter Steinfeld / /=% E75 6.9

EE FI8 ESEET YIS LR [ S RIORET /32 *~ 6001BAFFH
IR R | EE

=E IR/ B

B35k www.sonypictures.com/movies/21/
BRERIEK: EE

FB2EEE 2008-03-28(3¢E) 5 29% RIS R
R 123585 1 48% DR
S B SHE215R | IAHIERENER 21 - The

Movie / 21: Blackjack

IMDb#i#: 10478087

nE |iT PR

©sET o smr H23 #E

REE21 SRR -

Ben Campbe\l (8- HFESINER Jim Sturgess 75) BRBANT %, SARRELSHENMSWTETE,
ETE 7 . Z30; EAIAFSIEERDL, EFRRFE
BIEHF, % IR GRS IR o
BenfE—fREETT EEIFIRA UGS\ BIILS, HERER
Eﬂi?]‘}ﬂwi&?ﬁ&“mwckey Rosa (4132 S2iR7S Kevin Spacey {fF) R¥1, Mickey B2AMAESHAEEE, &1
Benjt FEE, (2B Jill Taylor (44145 35KHR Kate Bosworth #5) tht

EEET, Ben?‘ﬂéfﬂf%.
BenFHATFEANIG, HITHIAINIBenER T R4k, 5, BN, FRHEMIBATART, FFkAE
BFRERE. 02

RRGEE i 245E&F (MEMIEL BHI)
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FEHN 2804 B > 128 R FI S

o RERHTH
o do BRI, —BBIFLERARALT,

P+ %)=1/3.
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FEHN 2804 B > 128 R FI S

o RERHTH
o do BRI, —BBIFLERARALT,

Pz %) =1/3.

3

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

P(REiET %) =P(—F4it ¥ ¥F) =2/3.
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FEHN 2804 B > 128 R FI S

o RERHTH
o R RH, —BRIFLERRAR T,

Pz %) =1/3.
o BB, —BRIFLRFLART (—HBRYE, REAR
T TR F REAETF) AR,
P(RGET %) =P(—FF4&FF) =2/3.

L“\

o NME? ILFARM—TIHESRR

o 17,7 l‘;'] [http://www.rossmanchance.com/applets/MontyHall/Monty04.html]| ’iﬁ"‘—Fl
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FEHN 2804 B > 128 R FI S

o RERHTH
o R RH, —BRIFLERRAR T,

Pz %) =1/3.
o BB, —BRIFLRFLART (—HBRYE, REAR
T TR F REAETF) AR,
P(RGET %) =P(—FF4&FF) =2/3.

L“\

o NME? ILFARM—TIHESRR

o 17,7 l‘;'] [http://www.rossmanchance.com/applets/MontyHall/Monty04.html]| ’iﬁ"‘—Fl
o J| Excel &5E3L.
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FEHN 2804 B > 128 R FI S

o £ HER: BRIZWE LS 60 BEE, MAELAERIMEFEHR
AE—X (BR) B9ER A% D7 (—5F1% 365 Xit.)
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FEHN 2804 B > 128 R FI S

o £ HER: BRIZWE LS 60 BEE, MAELAERIMEFEHR
AE—X (BB) (9ER A% (—F% 365 Kit.) 99.41%
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FEHN 2804 B > 128 R FI S

o £ HEM: RigPELH 60 BEZFE, BLAZLERIEFER
AE—X (AR) MR A% D? (—FH& 365 Xit.) 99.41%
o SR
o RhitHAYEA B R AR

365 x 364 x --- x 306
P(&RA) = S

[@®)BY-sa | ILIEE MEM6810 TIERAGEESHE, FiH 20245 F (MEMIEEBHI)


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 > 128 R FI S

o £ HER: BRIZWE LS 60 BEE, MAELAERIMEFEHR
AE—X (BB) (9ER A% (—F% 365 Kit.) 99.41%
o NHE
o kI HAYEA D TR M E:

365 x 364 x --- x 306
P(&RA) = S

P(EVARAAAR) =1 -P(£IHEFR)
365 x 364 x -+ x 306

36590
=1-0.0059 = 0.9941.
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o £ HER: BRIZWE LS 60 BEE, MAELAERIMEFEHR
AE—X (BB) (9ER A% (—F% 365 Kit.) 99.41%
o NHE
o kI HAYEA D TR M E:

365 x 364 x --- x 306
P(&HTF) = =

P(EVARAAAR) =1 -P(£IHEFR)
365 x 364 x -+ x 306

36590
=1-0.0059 = 0.9941.

o {EMH Excel #ITHE.
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FEHN 2804 B > 128 R FI S

o RIFZ[EIF (Fiancee Problem), X FRAF XIS E)@E@, P
jB]@ (Secretary Problem)
o RYHEEHKFE Merrill M. Flood £ 1949 #2 1.
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o RIFZ[EIF (Fiancee Problem), X FRAF XIS E)@E@, P
jB]@ (Secretary Problem)
o R¥HEEHKF K Merrill M. Flood £ 1949 42

o EAEIEEIR:
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FEHN 2804 B > 128 R FI S

o RIFZ[EIF (Fiancee Problem), X FRAF XIS E)@E@, P
jB]@ (Secretary Problem)
o R¥HEEHKF K Merrill M. Flood £ 1949 42

o ELK[o) @A
o BN ANAFHEE —45; N Z—A 43, tbde, N = 10.
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—RARAIREN 25 8 K BB B AL

o WTEEMMNETE X, BITEX BRI HERH (cumulative
distribution function, CDF) F(z) A

F(z) =P(X <z), SFEEW z R
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—RARAIREN 25 8 K BB B AL

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

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

F(z) BT MR
o lim, , o F(z) =0, limy 100 F(z) = 1;
o F(z) A z #dERB K,
. F(x) A%, B, HEE 29 € R,
lim F(z) = F(xg).

xlxo
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—RARAIREN 25 8 K BB B AL

o BHIFENEE: FTREEVE R B ELAY.
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— AR RER 2 2 K BB B

o BHAEHEE: FTREREVEESE R,

o B X NEHMMENTE, FHTEXBERFRE R (probability
mass function, pmf) p(z) A

p(x) =P(X =x), IFEEH = € R.
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—RARAIREN 25 8 K BB B AL

o BHMEIEE: ATRENEER SN,

o B X NEHMMENTE, FHTEXBERFRE R (probability
mass function, pmf) p(z) A

p(z) =P(X =z), TEEW z cR.

p(r) EBUNTMHRK:

p(z) >0, FFHEZFL z c R;
° ZwERp(x) =1
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—RARAIREN 25 8 K BB B AL

BB E: ATREREVE S E LY.

X AEHMENTE, HEXBERERH (probability
mass function, pmf) p(z) A

p(z) =P(X =z), TEEW z cR.

p(r) EBUNTMHRK:
p(z) >0, FFHEZFL z c R;
° ZwERp(x) =1

G, F(2) =3 (00,0 P(y), HTEER 2 € R.
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—RARAIREN 25 8 K BB B AL

HIRTREBR{E S 0,

o}

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

L]
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— AR HIBENLZE & K BB /) > B ESELREN

o EIERMITF: BRiI& X B— 1 EHFEHETE, SRR EEEENRN 0,
170 2, EHNAI#BEE A 0.5, 0.3 0 0.2.

o X ) pmf 1 CDF 20T:
0, z <0,
0.5, =0, 05 0<z<l1
p(r) =403, z=1  F(z)= 08, 1<z<2,
0.2, z=2,
1, 2<ua
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— AR HIBENLZE & K BB /) > B ESELREN

o EIERMITF: BRiI& X B— 1 EHFEHETE, SRR EEEENRN 0,
170 2, EHNAI#BEE A 0.5, 0.3 0 0.2.

o X B pmf 1 CDF 2AT:

0, x <0,
05, =0, 05 0<z<l
-9, ST i
p(xr) =403, z=1, F(z) =
0.8, 1<z<?2,
0.2, =2,
1, 2 <.
P F()
1 1 T—
0.8 \,—(J)
059 0.5-—(17
03 .
02— | .
1 i \ \
0 1 2 x 1 2 x

[&: X B9 pmf #1 CDF El&
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[Q)svsa |

ILIEIE

TE: AHREVIVERELR.

B E, HATFTEEX pmf, AN TFEERN
xz)=0.
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—RARAIREN 25 8 K BB B AL

FRENEE: AR IERESR.

o B X AESMNEE, BMNFTEEX pmf, BAMNTEERN
reR P(X =2)=0.

o IAENMRERZE KB (probability density function, pdf)
f(z), EE#HR

N

b
Pla < X <b) = / f(z)dz, AIFEER a,beR B a <b.
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—RARAIREN 25 8 K BB B AL

FRENEE: AR IERESR.

o B X AESMNEE, BMNFTEEX pmf, BAMNTEERN
reR P(X =2)=0.

o IAENMRERZE KB (probability density function, pdf)
f(z), EE#HR
b
P@ng@:/f@ﬂaﬂ?&ﬁ%aﬁeRﬂa<b

o f(z) EBWTMHR:
o f(z)>0, HFHEEMN 2 €R;
o [TZ =1
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—ARBIBEHL AT 8 K a3 E Ak

FRENEE: AR IERESR.

o B X AELEMIEE, RITTEEN pmf, B AN TFEERN
2 €R P(X =z)=0.

o IAENMRERZE KB (probability density function, pdf)
f(z), EHEFEE
b
Pla < X <b) = / f(z)dz, AIFEER a,beR B a <b.

e f(z) EAWTMR:
o f(x) >0, HTHEEN xR,
o« [T f)dt=1.
o G, WFEBEM 2z € R, F(z) =P(X <z) = ["__f(t)
B LF(2) = f().
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BRI RIRE

pdf #1 CDF A
0
) :
_Jo=a aszS b — ) z—a
f(z) = {0’ i, F(z) = f_a,

SREHEE X ~ uniform(a, b), BALER

T < a,
a<z<hb,
b<ux.
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o EERHIF: BRIGZELMHTE X ~ uniform(a,b), BAER

pdf #1 CDF A
e a<w<h o, U
f@=10"" sp, ~ FT@=yi asesh
' o 1, b<x.
fx) F(x)
b1a7 — Le
0 2 ; x 0 a b x

E: X B89 pdf #1 CDF B
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— AR HIBENLZE & K BB /) > ESEISEAREN T

. [fjiﬁ.’l‘ﬂ.@% X HYHEAEE (M#RAME), idR E[X], BT EIE
) 'LL
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[Q)svsa |

ILIEE

X R (XFRAtME), 1

[(X] =2 ser 2p(2), E[A(X)]
[X] = 72 o f(x)de, E[h(X

MEM6810 TI2RGEESHE, E_i#

2HE

)=

E[X], BrtthiEid

vk h(z)p(x);
J73Z h(x) f(x)da

20244E%F (MEMIEZBHI)
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£ DB AL
X WA (XHAHIME), 125 ELX], BEBEIT

—ARAYFEN 22

. BENEE X
%
o B EIX] = ¥, cp 2p(a), ER(X)] = X, e hl@)p(e);
da, E[h(X)] = [*2 h(x) f(a)d

)
. % Y] = [T af(2)
X WBE B0 Var(X), BREEIEN o2
E[X?] - (E[X])?.

Var(X) == E[(X — E[X])?] =

Zi# 20245 F (MEMIEZBHI) 30 / 59

MEM6810 TIERGEIESHE, 5
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— AR RER 2 2 K BB B

. BENIZR X BHRE (XHOHIE), 52N ELX), ARG

B ELX] = X, ap(a), EB(X)] = X, e h(a)p(a):

o #4: BIX] = [Y af(a)de, BRCO] = [ h(a) f(a)de

o BENEE X WAL, B8 Var(X), BRHEERN o2
Var(X) = E[(X — E[X])’] = E[X?] - (E[X])”.

. BEHNZEE X 5 v ML .
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—RARAIREN 25 8 K BB B AL

. BENIZR X BHRE (XHOHIE), 52N ELX), ARG

B ELX] = X, ap(a), EB(X)] = X, e h(a)p(a):

o #4: BIX] = [Y af(a)de, BRCO] = [ h(a) f(a)de

o BEHZER X HO5E, B8 Var(X), BEHEEIRN 0%
Var(X) = E[(X — E[X])’] = E[X?] - (E[X])”.

. BEHNZEE X 5 v ML .

. hEE:
Cov(X,Y) == E[(X—E[X])(Y —E[Y])] = E[XY]—E[X]E[Y].
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— AR RER 2 2 K BB B

. BENIZR X BHRE (XHOHIE), 52N ELX), ARG

B ELX] = X, ap(a), EB(X)] = X, e h(a)p(a):

o #4: BIX] = [Y af(a)de, BRCO] = [ h(a) f(a)de

o BENEE X WAL, B8 Var(X), BRHEERN o2
Var(X) = E[(X — E[X])’] = E[X?] - (E[X])”.

. BEHNZEE X 5 v ML .

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

o HERE: p(X,Y) = XY

Var(X) Var(Y)
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— AR RER 2 2 K BB B

o fEHEE X WEIE (XIRAIME), 12h E[X] BERHEIC

B BIX] = 3, cp 0p(0), BIRCX) = 5, e h@)p(o);
C 4 BX] = [ o f (@), BR(O)] = [ () ()

o BEHZER X HO5E, B8 Var(X), BEHEEIRN 0%
Var(X) == E[(X — E[X])?] = E[X?] — (E[X])>

o BENLEE X 5 Y Z[ERIZ 1 KB
. MAEE:
Cov(X,Y) = E[(X —~E[X])(Y —E[Y])] = E[XY]-E[X]E[Y].

o HERE: p(X,Y) = XY

Var(X) Var(Y)
e p(X,Y)=0 <= Cov(X,Y)=0.
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— AR RER 2 2 K BB B

. [%ME% HIEAZE (X R AME), iR E[X], BRtBEE
) 'LL
o B BIX] =3, cp 2p(x), ER(X)] = 30, cp M(z)p(x);

&
o &4 E[X] = [T af(2)de, BIW(X)] = [T h(z)f(x)dz
TE X WHEE, I8k Var(X), BEHEIEA o2
Var(X) = E[(X — E[X])*] = E[X?] — (E[X])*.
o MHNZTE X 5 Y ziEgyLkis Xk

. thAZE:
Cov(X,Y) = E[(X~E[X])(Y ~E[Y])] = E[XY]-E[X]E[Y].
o« HERE p(X,Y) = SXY)

Var(X) Var(Y)
p(X,Y)=0 < Cov(X,Y)=0.

o —Mih, X 5Y Gt b = p(X,Y) =0.
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— AR HIBENLZE & K BB /) > ESEISEAREN T

o H xy,x,..., 0, AMENEE X B)—EMTHNIE, B, 1%
o7 TR —EREIE, MR E(TR X f—EEK.
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— AR BOBEH 2 = K BN 30 Bk > EESESRE

o &H1y,29,..., r, AMEHEE X —EIm7WNE, 8D, i%
ﬁ*ﬁ?ﬁ’ﬂ—*ﬂlﬁﬁmﬁl MBFRENR X H—EER.
o BHAMHEANMEA 1= L 2
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— AR HIBENLZE & K BB /) > EES R

o &H1y,29,..., r, AMEHEE X —EIm7WNE, 8D, i%
ﬁ*ﬁ?ﬁ’ﬂ—*ﬂlﬁﬁmﬁl MBFRENR X H—EER.
o BHAMHEANMEA 1= L 2
C RHAMHATEN 2= LY (2, D)2
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— AR BOBEH 2 = K BN 30 Bk > BHSE

o Hxy, T, ..., r, ARENEE X (—EM7INE, B, %
S TR —4EREHLE, MBARE(1A X M—HER.
o GHANEABMY 1= 10 1,
o« GHAGHATEN 2= LY (3, 7)%

o ERE| AR 1,20, 2, WHMEBIZHT, ENHEER
a9, RN X 9537, FEMEEMT.
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— AR BOBEH 2 = K BN 30 Bk > BHSE

o Hxy, T, ..., r, ARENEE X (—EM7INE, B, %
S TR —4EREHLE, MBARE(1A X M—HER.
o GHANEABMY 1= 10 1,
o« GHAGHATEN 2= LY (3, 7)%

o ERE| AR 1,20, 2, WHMEBIZHT, ENHEER
a9, RN X 9537, FEMEEMT.

o BIMZATHIHEARA X1, Xy, ..., Xy, WEIZE X BI—
4H (REARIUMEY) BEALAFA.
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— AR BOBEH 2 = K BN 30 Bk > BHSE

o Hxy, T, ..., r, ARENEE X (—EM7INE, B, %
S TR —4EREHLE, MBARE(1A X M—HER.
o GHANEABMY 1= 10 1,
o« GHAGHATEN 2= LY (3, 7)%

o ERE| AR 1,20, 2, WHMEBIZHT, ENHEER
a9, RN X 9537, FEMEEMT.

. iﬂiﬁ'..iﬂll‘zﬁ@lﬂ’ﬂizk,ﬁﬁ X1, X, .00, X, WEMR X 89—
4H (REARIUMEY) BEALAFA.
o MMAMEAMHEANES X =131 X,
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— AR BOBEH 2 = K BN 30 Bk > B TSRS

o &H1y,29,..., r, AMEHEE X —EIm7WNE, 8D, i%
ﬁ*ﬁ‘l‘ﬁ’ﬂ—*ﬁl‘ﬁ*ﬂﬁl MBFRENR X H—EER.
o BHAMHEANMEA 1= L 2
C BHAREATES 2= LY (2 — )

o FEE| HHEARS 21,79, ., rn, WAIMEZ 7, BN 2R
HLEY, BIRA X 89597, BT
o IBMMZBIMIMARSA X1, Xo, ..., X, MENZ X B—
48 (EIARNMEY) BENLAEA.
o HMAVERARHANES X =LY X,
. BEMEAMEATER §7 = LS (X, - X)°.
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— AR BOBEH 2 = K BN 30 Bk > BHSE

o Hxy, T, ..., r, ARENEE X (—EM7INE, B, %
S TR —4EREHLE, MBARE(1A X M—HER.
o GHANEABMY 1= 10 1,
o« GHAGHATEN 2= LY (3, 7)%

o ERE| AR 1,20, 2, WHMEBIZHT, ENHEER
a9, RN X 9537, FEMEEMT.

o IMMZATHIHARA X1, X, ..., X, MENE X B—
4B (FGRXLMIAEY) BEHLAEA.
o HEBEAGEASES X =150 X,
o HEBEAMEATER §2 = LS (X, - X)?.

o T[N, X F1 S? L 2PEHZE, BRN—EW DT,
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— AR BOBEH 2 = K BN 30 Bk > BHSE

o Hxy, T, ..., r, ARENEE X (—EM7INE, B, %
S TR —4EREHLE, MBARE(1A X M—HER.
o GHANEABMY 1= 10 1,
o« GHAGHATEN 2= LY (3, 7)%

o FEE| HHEARS 21,79, ., rn, WAIMEZ 7, BN 2R
HLEY, BIRA X 89597, BT
o IBMMZBIMIMARSA X1, Xo, ..., X, MENZ X B—
4B (MERIMAY) FEHLFEA.
o HMAVERARHANES X =LY X,
. BEMEAMEATER §7 = LS (X, - X)°.

o AIHN, X #0 5* thZMEHTE, BRA—EMS .
o E[X] =E[X] = u, E[S?] = Var(X) = o2.
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— AR BOBEH 2 = K BN 30 Bk > BHSE

o Hxy, T, ..., r, ARENEE X (—EM7INE, B, %
S TR —4EREHLE, MBARE(1A X M—HER.
o GHANEABMY 1= 10 1,
o« GHAGHATEN 2= LY (3, 7)%

o FEE| HHEARS 21,79, ., rn, WAIMEZ 7, BN 2R
HLEY, BIRA X 89597, BT
o IBMMZBIMIMARSA X1, Xo, ..., X, MENZ X B—
4B (MERIMAY) FEHLFEA.
o HMAVERARHANES X =LY X,
. BEMEAMEATER §7 = LS (X, - X)°.

o AIHN, X #0 5* thZMEHTE, BRA—EMS .
o E[X] =E[X] = u, E[S?] = Var(X) = o2.
e Var(X) = o?/n.
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— AR RER 2 2 K BB B > S TELREH 2

o H xy,T,..., T, HEENTE X B—AMmWNE, B, i%
S TH—EREN K, MEFRENA X H—EHER.
o« BHAMHASES 1= 1Y 1y
c GHAMHEATEN 2= LS (1, - 7)%

o ERE|, HEARS 21, 20,.. ., T, WIMEBNZ /T, EfTHREkE
HLEY, #ARN X 597, FEEE .
o IEMMZAIMMASA X1, Xy, ..., X, MENE X B—
4B (FGRXLMIAEY) BEHLAEA.
o HEBEAGEASES X =150 X,
o HEBEAMEATER §2 = LS (X, - X)?.

o AIF], X F1 S5? LRMEHZE, RA—E 7.
o E[X] =E[X] = u, E[S?] = Var(X) = o2.
e Var(X) = o?/n.
o L on RKH, X RAERE, RAESFR p (K 2H)
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—RARAIREN 25 8 K BB B AL

o Rl A X kbt
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—RARAIREN 25 8 K BB B AL

o Rl A X kbt

o XIEMEIT: B [X — H, X + H] &Mt p, HIR 100(1 — )%
E{5/KF (confidence level).
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—RARAIREN 25 8 K BB B AL

o Rl A X kbt

o XIEMEIT: B [X — H, X + H] &Mt p, HIR 100(1 — )%
E{5/KF (confidence level).
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—RARAIREN 25 8 K BB B AL

o Rl A X kbt

o XIEMEIT: B [X — H, X + H] &Mt p, HIR 100(1 — )%
E{5/KF (confidence level).

° ﬁﬁgﬁ'—?' \http://www.rossmanchance.com/applets/ConfSim.html
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— AR HIBENLZE & K BB /) > BFHS

o ;A (Poisson) 7%, E# AREELEMNBRAREHL
SHORE, 0
o WIERR A GAENAILE 9 R
o FNEFEANERESE R EH.
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— AR HIRE 2 = X BEYL A B > BANST

. 5Elz’,] (I;;lssgn) o, B ARERAEHBEEBEARESHL
A
o WIEBIR A RE N AILE] 6 R
o A BFEIA N AE B RE R

e 38 X ~ Poisson(\), H& X\ >0, iR
-\
p(m)zIF’(sz)ze )\, z=0,1,2,....

z!
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— AR BOBEH 2 = K BN 30 Bk > BANST

m%ugﬁmﬁﬁﬁ%wm%ﬁﬁ RERERARERL
n

o WIEEIR R LA IE a9 DR

o HRNHEIANEAE R B

e 38 X ~ Poisson(\), H& X\ >0, iR

—A)\x
p(m)zIF’(sz)ze . o x=0,1,2,....

z!

0.4

0.3
Zo02

0.1

0.0
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— AR BOBEH 2 = K BN 30 Bk > BANST

-m%Ugﬁmﬁﬁi%wm%Eﬁ RERERARERL
n

o WIEEIR R LA IE a9 DR

o HRNHEIANEAE R B

e 38 X ~ Poisson(\), H& X\ >0, iR

—A)\x
p(m)zIF’(sz)ze . o x=0,1,2,....

z!

0.4

0.3
Zo02

0.1

0.0

EMj:me@j:x
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—RARAIREN 25 8 K BB B AL

o = (triangular) 7%, RLREFERANS S, EATHRM
EENENTEN RIME" . “RAE" M XATREE" BT
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—RARAIREN 25 8 K BB B AL

o = (triangular) 7%, RLREFERANS S, EATHRM
EEANENTEN RVME" . “RAE " KRATEEE" AT

o B X BRN=A%%, BR/NMER o ZRKXEAR ¢, RFTREEA
b, iBA triangular(a, b, ¢), M'ERY pdf F1 CDF 0 T EFr7R.

f@) F(x)
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—RARAIREN 25 8 K BB B AL

o = (triangular) 7%, RLREFERANS S, EATHRM
EEANFENTEN RME . “RAE N HATEEE" BT

o B X BRN=A%%, BR/NMER o ZRKXEAR ¢, RFTREEA
b, iBA triangular(a, b, ¢), M'ERY pdf F1 CDF 0 T EFr7R.

f@) F(x)

.
0 a b

° E[X] _ a+§+c, Var(X) _ a2+b2+621—8ab—ac—bc_
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— AR HIBENLZE & K BB /) > BFHS

o 53 (exponential) 737, F T E&EM I F4 2 [BRUET 8] 6]
BB, & — N ic iz iy S RERIETE K.
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— AR BOBEH 2 = K BN 30 Bk > BANST

o 53 (exponential) 737, F T E&EM I F4 2 [BRUET 8] 6]
BB, & — N ic iz iy S RERIETE K.

e 18 X ~ exponential(\), & A > 0, iR
f)=Xe ™, Fz)=1-—e z€][0,o00).

[@®)BY-sa | SIEE MEM6810 TIRAZGEESHE, £  20245E%F (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/

f(z) = e,

—RARAIREN 25 8 K BB B AL

o 53 (exponential) 737, F T E&EM I F4 2 [BRUET 8] 6]
BB, & — N ic iz iy S RERIETE K.

3¢ X ~ exponential(\), o X > 0, 20R
F(z)=1—e7?,

A=05 |
—-a=1 ]
A=15

1.0

0.8}

0.6

0.4F

0.2}

0.0

MEM6810 TI2RGEESHE, E i

» ERABS
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f(z) = e,

—RARAIREN 25 8 K BB B AL

o 53 (exponential) 737, F T E&EM I F4 2 [BRUET 8] 6]
BB, & — N ic iz iy S RERIETE K.

3¢ X ~ exponential(\), o X > 0, 20R
F(z)=1—e7?,

1.0

A=05 |
—-a=1 ]

A=15

0.8}

0.6
0.4F

0.2}

o E[X] =1/), v;r(X) = 1/)2.

0.0
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f(z) = e M

—RARAIREN 25 8 K BB B AL

o 53 (exponential) 737, F T E&EM I F4 2 [BRUET 8] 6]
BB, & — N ic iz iy S RERIETE K.

3¢ X ~ exponential(\), o X > 0, 20R
F(z)=1—e7?,

A=05 |
—-a=1 ]

A=15

1.0

0.8}

0.6

0.4F

0.2}

4

o E[X] =1/), v;r(X) = 1/)2.

0.0

o FiBIZMH: P(X > 5| X >t) =P(X > s —t).
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o IEZ (normal) 737, L ESH 7%, RSP &EEM—1
o
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— AR HIBENLZE & K BB /) > BFHS

o IEZ (normal) 737, L ESH 7%, RSP &EEM—1
o

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

1 _E-w?
flx) = —e w7, zeR
2o
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— AR BOBEH 2 = K BN 30 Bk > BANST

o IEZ (normal) 737, L ESH 7%, RSP &EEM—1
o

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

2
1 _(@=m®
flz)= —e 27, zeR
2ro
1.0 1.0
pn=00%=02
0.8F —p=0,0"=10 08k
n=0,0*=50
0.6+ - p=-2,0"=05 0.6F
z 5
~ &
04F 041 pn=0,02=02
- =0,0*=1.0
0.2 0.2r j=0,02=50
J \ - p=-2,02=05
00— 5 > 3 n R — —2 0 2 4
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— AR BOBEH 2 = K BN 30 Bk > BANST

o IEZ (normal) 737, L ESH 7%, RSP &EEM—1
o

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

2
1 _(@=m®
flz)= —e 27, zeR
2ro
1.0 1.0
pn=00%=02
0.8F —p=0,0"=10 08k
n=0,0*=50
0.6+ - p=-2,0"=05 0.6F
z 5
~ &
04F 041 pn=0,02=02
- =0,0*=1.0
0.2 0.2r j=0,02=50
J \ - p=-2,02=05
00— 5 > 3 n R — —2 0 2 4

e E[X] = pu, Var(X) = o2.
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—RARAIREN 25 8 K BB B AL

o N(0,1) FRAFRELERSTT.
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—RARAIREN 25 8 K BB B AL

o N(0,1) MRAMREEST .
o MR X ~ N(p,02), WM (X — p)/o ~N(0,1).
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—RARAIREN 25 8 K BB B AL

o N(0,1) MRAMREEST .
o MR X ~ N(p,02), WM (X — p)/o ~N(0,1).
o MR Z ~N(0,1), M p+0Z ~ N(p,o?).
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—RARAIREN 25 8 K BB B AL

o N(0,1) BRAFREIES .

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

o ERSMIEEMRETHOHIREE!
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—RARAIREN 25 8 K BB B AL

o N(0,1) BRAFREIES .

o TR X ~ N(p, 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!

o BiI® X1,..., X, ~ EFE—19%, BEMHEEML. 12

_ 1 &
X::E;Xi.
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—RARAIREN 25 8 K BB B AL

o N(0,1) FRAMREIESS.

o TR X ~ N(p, 02), W (X — p)/o ~ N(0,1).

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

o ERSMIEEMRETHOHIREE!

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

_ 1 &

BorFLRREEEIFIRAT, H n RAE,

X_

o " =ON(0,1), X N(u,0%/n).
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—ARBIBEHL AT 8 K a3 E Ak

-60 -50 -40 -30 20 -lo 0 1lo 20 30 40 50 6o
x

+lo 68.27% 317300 PPM (parts per million)

+20 95.45% 45500 PPM

+30 | 99.73% | 2700 PPM
+0 | 99.9937% | 63 PPM
+50 | 90.990043% | 0.57 PPM
+60 | 20.9000008% | 0.002 PPM
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—RARAIREN 25 8 K BB B AL

o NFAHEIE (o) DPMO (defects per million opportunity)

[Q)svsa |

ILIEE

Fi&IEKE DPMO  EmE S ES
1 691,462  69.77% 30.23%
2 308,538  30.88% 69.12%
3 66,807 6.68% 93.32%
4 6,210 0.62% 99.38%
5 233 0.023% 99.977%
6 3.4 0.00034%  99.99966%
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—RARAIREN 25 8 K BB B AL

o NFAHEIE (o) DPMO (defects per million opportunity)

AIEKE DPMO  EmE A=

1 691,462  69.77% 30.23%
2 308,538  30.88% 69.12%
3 66,807 6.68% 93.32%
4 6,210 0.62% 99.38%
5 233 0.023% 99.977%
6 3.4 0.00034%  99.99966%

e 3.4 DPMO vs 0.002 PPM?
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—RARAIREN 25 8 K BB B AL

o NFAHEIE (o) DPMO (defects per million opportunity)

Fi&IEKE DPMO  EmE S ES
1 691,462  69.77% 30.23%
2 308,538  30.88% 69.12%
3 66,807 6.68% 93.32%
4 6,210 0.62% 99.38%
5 233 0.023% 99.977%
6 3.4 0.00034%  99.99966%

¢ 3.4 DPMO vs 0.002 PPM? (Reason: 1.5 o shift.)
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—RARAIREN 25 8 K BB B AL

o 2% (empirical distribution), AT HBR S HIINIE
FHET%; "ER CDF 75
n MRPNTREFT 2 WK E

F(z) = -
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—RARAIREN 25 8 K BB B AL

[Q)svsa |

2897 (empirical distribution), BT HBR A HIIFIE
R, B/ CDF A

_n MRFNTHEFT » HRBBE

F(z) =
n
1 NO1) 100 CDF
—— CDF
ogfl—— COF
o6
=
5
04t
02}
o \
3 2 1 0 1 2 3
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—RARAIREN 25 8 K BB B AL

2897 (empirical distribution), BT HBR A HIIFIE

FHIEHE; Er0 CDF A
N EFNTFRET  NENHE

F(z) =
n
1 NO1) 100 CDF
—— CDF
ogfl—— COF
o6
=
5
04t
02}
o \
3 2 - 0 1 2 3

o ZKWHNHEBHMA, ERY COF B—MIMEBIRAIEREL

[Q)svsa |

ILIEE MEM6810 TIERGEESHE, F=iH# 20245 %F (MEMIEZBHF])
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— AR HIBENLZE & K BB /) > —ARFEHL B A AR

o RIEHANIELE TMRA uniform(0, 1) FEHELERS, A,
HATTUABE—NF5IEY uniform (0, 1) FEALEL.
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— AR HIBENLZE & K BB /) > —ARFEHL B A AR

o RIEHANIELE TMRA uniform(0, 1) FEHELERS, A,
HATTUABE—NF5IEY uniform (0, 1) FEALEL.

o MAEM—MAEN—MREIST (W0, B =A. BHL
IESF) TRIREHE?
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— AR BOBEH 2 = K BN 30 Bk > —IRBEHL BB R

o RIEHANIELE TMRA uniform(0, 1) FEHELERS, A,
FHANATAB— 1 FFIEY uniform (0, 1) FEHEL

o MAEM—MAEN—MREIST (W0, B =A. BHL
IESF) TRIREHE?

o BERBRA
o T ik (—APIE R T k)
o ¥X-Ap%ik (—AYE R 4T k)
o HALAFE LS A EIVRIT T (4o, A Box—Muller & &£ A%,
N(0,1) KAL)
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—RARAIREN 25 8 K BB B AL

o FTHE (Inverse-Transform Technique)
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11 F(z) 1) F(z)
—
z : z
0 Q| T2 &3 T

& EERENEE El: EabEEE
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—RARAIREN 25 8 K BB B AL

................ BLEG cormereeeeeee s B e
0 T Q| 22 3 T4
EERE T E 5. EEpEEE

%
>
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—RARAIREN 25 8 K BB B AL

11 F(z) 1) F(z)
—
xT : T
0 T Q| 22 3 T4

[ EEREEE El: EabEEE
E

‘%F
© s

O A R FTE K Z 4 uniform(0, 1) FEALE (T HAEAR).
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—RARAIREN 25 8 K BB B AL

«~—t
T T — z
0

T Q| 22

 ELRE TR El: EabEEE

E

‘%F
© s

O LAIEHEH umform(O 1) FEALE (T AAAR).
2] }iﬁlﬁ@h‘iﬁ}_ﬁ P 1369 &8P A RAF B F(x) &9 FALE
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— AR HIBENLZE & K BB /) > AR HRE

o B—MREHEEHS A COF &R EA R & AT LA iR 4frith
Ki#sE A5 EN, FTREAR—MREMNFGE
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— AR BOBEH 2 = K BN 30 Bk > TR

o H—BEHZEES 2 HH COF REIAY K R HU AT LUK i 3t
KBIERZMITEN, ETBER—MRERANGE.

o BRI AT MNIFZEE S PERBENE, 0
e ¥4 (uniform) 2%
o 454 (exponential) 97
o =7 (triangular) %7
o BA R (Weibull) 57
o #7% (Cauchy) %%
o 4t (Pareto) %%
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— AR BOBEH 2 = K BN 30 Bk > TR

o H—BEHZEES 2 HH COF REIAY K R HU AT LUK i 3t
KBIERZMITEN, ETBER—MRERANGE.

o BRI AT MNIFSIESES P E RS, 20
o 34 (uniform) %7
o 454 (exponential) 97
o =7 (triangular) %7
o BA R (Weibull) 57
o #7% (Cauchy) %%
o 4t (Pareto) %%

. #F‘?‘_Jmu:iﬂ, ERA#EATANEERE S P RRENLE,
A
o BHH 2 (discrete uniform) 5 H

o A4 (Poisson) 4%
o EZEYZE (empirical) 5
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—ARBIBEHL AT 8 K a3 E Ak

o BRGF RIZEHMEHNTE X BEHMTH pmf 71 CDF:

0.5, =0 0 x <0
p(z) =403, =z=1, Flz) =05 0<z<l,
1, 2<z.

WfAT A Al B % 5 TR B RE AL 2K
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—ARBIBEHL AT 8 K a3 E Ak

o BRGF RIZEHMEHNTE X BEHMTH pmf 71 CDF:

0.5, z=0 0, <0
p(z) =403, =z=1, Flz) =05 0<z<l,
1, 2<z.

Wnfa] A BRI B 1% 50 7o BIREHL 37
o KR F( ) MR, F~ ( ): GE: F~'(y) == min{z : F(z) > y}.)

Fx)
n i
I
08 —
i
I
|
0.5 p————0
1 1
1 2 X
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—ARBIBEHL AT 8 K a3 E Ak

o BRGF RIZEHMEHNTE X BEHMTH pmf 71 CDF:

0.5, z=0 0, z<0,
pz) =403, z=1 F(z)=405 0=sz<l
1, 2<z.

Wnfa] A BRI B 1% 50 7o BIREHL 37
o KR F( ) MR, F~ ( ): GE: F~'(y) == min{z : F(z) > y}.)

F(x)
1— r—
08]— —_— . 0, 0<y<0.5,
! Fly)=<1 05<y<08,
" ‘ 2, 08<y<l.
| |
1 2 X
(cc SEIE MEM6810 TI2AG@IESHE, E i

20244 % (MEMIES BHHI)
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—ARBIBEHL AT 8 K a3 E Ak

o BRGF RIZEHMEHNTE X BEHMTH pmf 71 CDF:

05, =0 0. =<0,
ple) =403 z=1,  Fz)={0> Usz<l
02 =29 08, 1<z<2

' 1, 2<ua

Wnfa] A BRI B 1% 50 7o BIREHL 37
o KR F( ) MR, F~ ( ): GE: F~'(y) == min{z : F(z) > y}.)

F(x)
il | <05
ol ! B 0, 0<y<0.5,
| F7(y)=¢1 05<y<08,
05p——0 2, 08<y<l.
| | SRFEIME R
1 2 X
[(cc g MEM6810 TI2RGEESHE, E_i#

20244 % (MEMIEE BHI)
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— AR HIBENLZE & K BB /) > AR HRE

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

o TEJEAHIF: K uniform(a, b) BENIEL.

o B JeHE K 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) BENIEL.

o B JeHE K uniform(0, 1) BEHLEL u, PAEHIH
r=a+ (b—a)u, BNAFTERENE.

o 2%A uniform(a, b) FEHZEERY pdf F1 CDF 20T

1 < <b 0, r < a,
o x> T X0,
f(z) = {8‘“ F(r)=q%#% a<z<b,
' 1, b< x.
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— AR BOBEH 2 = K BN 30 Bk > TR

o TEJEAHIF: K uniform(a, b) BENIEL.

o B JeHE K uniform(0, 1) BEHLEL u, PAEHIH
r=a+ (b—a)u, BNAFTERENE.

o B0 uniform(a, b) FEHLZLEARY pdf F1 CDF 20T

1 a<w<b 0, r < a,
f<x>={b—a' s1=b py=dis a<a<h
' ' 1, b <z
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— AR BOBEH 2 = K BN 30 Bk > TR

o TEJEAHIF: K uniform(a, b) BENIEL.

o B JeHE K uniform(0, 1) BEHLEL u, PAEHIH
r=a+ (b—a)u, BNAFTERENE.

o B0 uniform(a, b) FEHLZLEARY pdf F1 CDF 20T

1 a<z<b 0, r < a,
f<x>={b—a' s1=b py=dis a<a<h
' ' 1, b <z

o KR F(x) B9/ R ¥
Flyy=a+0b-a)y, 0<y<l
e SEMFEMER—H!
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— AR HIBENLZE & K BB /) > AR HRE

o f5F: &R triangular(a, b, c) BENLEL.
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—RARAIREN 25 8 K BB B AL

o f5F: &R triangular(a, b, c) BENLEL.
o B triangular(a, b, c) FENIZEH COF BRI T E =

F(x)
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— AR HIBENLZE & K BB /) > AR HRE

o f5F: &R triangular(a, b, c) BENLEL.
o B4 triangular(a, b, c) FEHLEZER) CDF BRI T EIFRR

F(x)
"
0 T < a,
b-a 2
c=a (x —a)
< b
_) G-ale-a 5T
B _ (==
l(c—a)(c—b) b<z<eg,
1, c<x
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— AR HIBENLZE & K BB /) > AR HRE

o f5F: &R triangular(a, b, c) BENLEL.
o B4 triangular(a, b, c) FEHLEZER) CDF BRI T EIFRR

F(x)
1

[®)evsa | MEM6810 TIERAGEESHE, F=iH#  20245F%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/

—RARAIREN 25 8 K BB B AL

> AT IRE
o f5F: &R triangular(a, b, c) BENLEL.
o B triangular(a, b, c) FENIZEH COF BRI T E =

F(x)

0, r<a
b-a (x —a)?
_ (b—c(L)(c—)(zz)' a<z<b
1_(c—a)(c—b)' b<z<e
1, c<z.

a++/(b—a) c—a\/_ 0<y<zig,
c—+/(c=b)(c—a)yT—y, ZE2<y<l.

o 1 Excel H1Cji.

[@)evsa | oseE MEM6810 TR RGBS 1hE, B_ik

20244 % (MEMIES BHI)
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— AR HIBENLZE & K BB /) > AR HRE

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

o f5F: H R exponential()\) FEHLE.

o B4 exponential(\) BEHZEE [ pdf F1 CDF 2AR:

Ae ™ >0 l—e?, >0
— ! - F — ! -
/() {0, z<0, @ {0, z < 0.
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— AR HIBENLZE & K BB /) > AR HRE

o f5F: H R exponential()\) FEHLE.

o B4 exponential(\) BEHZEE [ pdf F1 CDF 2AR:

Ae ™ >0 1—e ™ >0
e ! = F — ! -
/(@) {0, c<o T@ {0, z <0,

o KR F(z) B R
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— AR BOBEH 2 = K BN 30 Bk > TR

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

o= R = 2

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

e j¥: & U ~ uniform(0,1) = 1 — U ~ uniform(0, 1), FELtFH
ERBENEmE, RFWE —1In(y) BT
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— AR HIBENLZE & K BB /) > AR HRE

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

o= R = 2

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

e j¥: & U ~ uniform(0,1) = 1 — U ~ uniform(0, 1), FELtFH
ERBENEmE, RFWE —1In(y) BT

o 7f Excel HSLHE.

[@®)BY-sa | ILIEE MEM6810 TIERAGEESHE, F=i# 20245 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/

— AR HIBENLZE & K BB /) > AR HRE

o f5F: H AR Poisson(\) FEHEL.
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—RRABEH 2R 2 K A2 AR
o f5lF: H£ X Poisson(\) FEHLEL.
o B0 Poisson()\) FEHZER pmf 1 CDF AT

ef)\z
pe)=Bx=x)= "X a—on2..,

z ‘ T em AN
F(x)=P(X§x)=;p(z)=; S T=012....
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— AR HIBENLZE & K BB /) > AR HRE

o f5F: H AR Poisson(\) FEHEL.

o B0 Poisson(\) FEHLZEEH pmf #1 CDF I0F:
A\
p(r)=P(X =)= x"\ L 2=01,2...,

x —)\)\z

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

=0

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

F(z) MR BRI EZEMBREN, ERTHSHY, 7
LA 18] B2 i i R B E SR
F7l(y) =min{z: F(z) >y}, 0<y<]l

20244 % (MEMIEE HHI)
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— AR HIBENLZE & K BB /) > AR HRE

o f5F: H AR Poisson(\) FEHEL.

o B0 Poisson(\) FEHLZEEH pmf #1 CDF I0F:
efAAz

plx) =P(X =2x) = :U' x=0,1,2,...,
z —A)\z

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

o RE F(z) WRERBTESREBMAE, BERTHSHM, 7
DU 18] B dth 188 7 oR 39 B ST EL:
F7l(y) =min{z: F(z) >y}, 0<y<]l
o 7£ Excel ¥, ATLLA
POISSON.DIST(x,mean,cumulative)

S A E p(r) (cumulative J FALSE) 1 F(x) (cumulative
9 TRUE).
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— AR BOBEH 2 = K BN 30 Bk > TR

o flF: &R Poisson()\) KEHE.
o B0 Poisson()\) FEHZER pmf 1 CDF AT

f)\)\m
p(z)=P(X =2z) = :U' , =0,1,2,...,
z —)\)\z
F(z) =P(X <x) Zp Z z=0,1,2,....
1=0

o RE F(z) WRERBTESREBMAE, BERTHSHM, 7
DU 18] B dth 188 7 oR 39 B ST EL:
Fly) =min{z: F(z) >y}, 0<y<l
o 7£ Excel ¥, ATLLA
POISSON.DIST(x,mean,cumulative)

S A E p(r) (cumulative J FALSE) 1 F(x) (cumulative
9 TRUE).

o R MBEN B AT XHERR, A F(r) ZRIBERESL.
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— AR HIBENLZE & K BB /) > AR HRE

o H—BEHZEEZ DHH COF REHIR BB T,
BEHEHRLRERE, FTREANNRES TR
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— AR HIBENLZE & K BB /) > AR HRE

o U—MEHERR ST COF BRER BHEMIHR,
EWETHLRE RN, STRANNEER TR
o I, HEAL N (1, 0%) BEHLEL. B fa) = Lo 7 B

B F(x)=["_ f(t)dt, B F(z) OREHFTBAER, RbE
BT ERMBETESE F(y).
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— AR HIBENLZE & K BB /) > AR HRE

o H—MEENZEEH S COF REHIR BTN,
BHETEILRERE, STIREANNERES TR
(@=pm)?

o f5lgn, £/ N (u, 02) BENLEL. B f(z) = \/21706_ 202 LA
B F(x)=["_ f(t)dt, B F(z) OREHFTBAER, RbE
S B ETESE Fl(y).

o f& Excel P, TAH
NORM.DIST(x,mean,standard_dev,cumulative)
S At H f(r) (cumulative # FALSE) #= F(x)
(cumulative # TRUE).
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— AR HIBENLZE & K BB /) > AR HRE

o H—MEENZEEH S COF REHIR BTN,
BHETEILRERE, STIREANNERES TR
(@=pm)?

L4 1§|J!lﬂ, iﬁk N(M,UQ) Kiﬁ*}-l,%l E',%ﬂ f(x) = \/Lmre_ 20

. 4
B F(x)=["_ f(t)dt, B F(z) OREHFTBAER, RbE
S B ETESE Fl(y).
o f& Excel P, TAH
NORM.DIST(x,mean,standard_dev,cumulative)
S At H f(r) (cumulative # FALSE) #= F(x)
(cumulative # TRUE).
o f& Excel P, &7 LA
NORM. INV (probability,mean,standard_dev)
itH F(y).
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— AR RER 2 2 K BB B > HAEHSR

o H—/BEHTZEH P COF R R KB FTMBITFR,
BEHEHRLRERE, FTREANNRES TR

o I, HEAL N (1, 0%) BEHLEL. B fa) = Lo 7 B

B F(x)=["_ f(t)dt, B F(z) OREHFTBAER, RbE
BT EANBETERSE Fl(y).
o f& Excel P, 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).
o FRTHETHIEZIN, EEEMABEH B E RN G EFTLEE,
o, X IE4EE (Acceptance-Rejection Technique).
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— AR BOBEH 2 = K BN 30 Bk > IR

o HEERME~EREAN DA THIRENE, EH I:.E'JWK"ETE S
f(z) RTE x € [a,b] BT RIEE, B f(z) <

M

— (@)
— M

0

b
: ’ﬁﬁﬁ"]i)‘(ﬂi (original image from [ZHANG Xiaoweil)
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— AR HIBENLZE & K BB /) > T B

o BHEMEFEENHTHRENE, ERNENBMEEE R
f(z) RTE z € [a,b] BIAIE(E, B f(z) < M.

M

— /(@)
— M

0

a b
: ’ﬁﬁﬁ"]i)‘(ﬂi (original image from [ZHANG Xiaoweil)

O AR uniform{(y,2):a <y <b, 0<2< M} FENLET
(yl’zl)y (y2,Z2),
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— AR HIBENLZE & K BB /) > T B

o BHEMEFEENHTHRENE, ERNENBMEEE R
f(z) RTE z € [a,b] BIAIE(E, B f(z) < M.

M

— /(@)
— M

0

a b
: ’ﬁﬁﬁ"]i)‘(ﬂi (original image from [ZHANG Xiaoweil)

® Bk uniform{(y,z) :a <y <b, 0< 2z < M} FEHERS
(yl, 21), (yg, 2:2), e
e y; %k B uniform(a, b), z; & B uniform(0, M).
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— AR HIBENLZE & K BB /) > T B

o BHEMEFEENHTHRENE, ERNENBMEEE R
f(z) RTE z € [a,b] BIAIE(E, B f(z) < M.

M

— (@)
— M

accept reject

0

a b
: ﬁﬁﬁ"]i)‘(ﬁi (original image from [ZHANG Xiaoweil)

O AR uniform{(y,2):a <y <b, 0<2< M} FENLET
(yl, 21), (yg, 2:2), e
e y; %k B uniform(a, b), z; & B uniform(0, M).

@ MR 2z < f(y), B’EXNEENES, FH B .
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— AR HIBENLZE & K BB /) > T B

o f5F: X triangular(a, b, c) BENLEL.

[@)evsa | oseE MEM6810 TISRGRIES(HE, B 20244 % (MEMIEL H3)


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 /) > T B

o f5F: X triangular(a, b, c) BENLEL.
o B triangular(a, b, c) FEHLEZER pdf EGWATE R
1@

2
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— AR HIBENLZE & K BB /) > T B

o f5F: X triangular(a, b, c) BENLEL.
o B triangular(a, b, c) FEHLEZER pdf EGWATE R
1@

2

1
0 a b

O LRI (y,2), £+ y &8 uniform(a,c), z k8
uniform(0, 2/(c — a)).
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— AR BIBENL T 2 K B2 AR > EF-IEE
o f5F: X triangular(a, b, c) BENLEL.
o B triangular(a, b, c) FENIZEH pdf BRI TEF=

f@)

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

@ R 2 < fly), BXIAMMET, S+ Bk ¢, FU @2 F
1.

S
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— AR HIBENLZE & K BB /) > T B

o f5F: X triangular(a, b, c) BENLEL.
o B triangular(a, b, c) FEHLEZER pdf EGWATE R

f@)

O LRI (y,2), £+ y &8 uniform(a,c), z k8
uniform(0, 2/(c — a)).

O X 2 < fly), BXEIAMME, FBind ¢, T @2 F
1.

o JEE: ATHRM 1 triangular(a, b, c) BENIE, EEERZ
N HEH At 575 HOREL 2!
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— AR HIBENLZE & K BB /) > T IR

¢ ERAERE RO SH TN, SHOEEEEE
f(2) BALR Mg(a), Heh g(2) RE—MEERETY.

— f(=@)
— Mg(z)

: 3&;-*?- E’\J;is(iﬁk (original image from [ZHANG Xiaowei)
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— AR HIBENLZE & K BB /) > T IR

o BRMNESERENTTH THIRENE, EHEMRER R
f(x) BHEER Mg(x), B g(x) RE—THREBEERH.

— f(=@)
— Mg(z)

: 9&7@*?- E’\J;is(iﬁk (original image from [ZHANG Xiaowei)

© E R uniform{(y, z) 1 y € g(-) EXHH, 0< 2 < Mg(y)} b
MEFT (y1,21), (2, 22), - ..
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— AR HIBENLZE & K BB /) > T IR

o BRMNESERENTTH THIRENE, EHEMRER R
f(x) BHEER Mg(x), B g(x) RE—THREBEERH.

— f(=@)
— Mg(z)

: 9&7@*?- E’\J;is(iﬁk (original image from [ZHANG Xiaowei)

® A% uniform{(y,z) :y € g(-) BXH, 0< 2z < Myg(y)} B
WX (y1,21), (y2, 22), - -
e y; KA Y ~g(), z; KA Z ~ uniform(0, Mg(y;)). (why?)
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— AR HIBENLZE & K BB /) > T IR

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

— f(=@)
— Mg(z)

reject

accept

: 9&;‘*?- E’\J;is(iﬁk (original image from [ZHANG Xiaowei)

® A% uniform{(y,z) :y € g(-) BXH, 0< 2z < Myg(y)} B
WX (y1,21), (y2, 22), - -
e y; KA Y ~g(), z; KA Z ~ uniform(0, Mg(y;)). (why?)

@ WR 2 < f(y), TEEXDEENEX, FEBE .
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— AR HIBENLZE & K BB /) > T IR

o f5F: HRL N(0,1) FEHLE.
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— AR HIBENLZE & K BB /) > T IR

o flF: &R N(0,1) FEHLEL
o FAERI, FaxH N(O,1) A, N p+ox A N(p,o?)
FALEL.
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— AR HIBENLZE & K BB /) > T IR

o flF: &R N(0,1) FEHLEL
o FAERI, FaxH N(O,1) A, N p+ox A N(p,o?)
FALEL.

o XM Cauchy(0) MR REE R BAEAHE, ZRBHERX A

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

o flF: &R N(0,1) FEHLEL
o FAERI, FaxH N(O,1) A, N p+ox A N(p,o?)
MALEL

o XA Cauchy(0) FUBLRZE REEAHE, 2R XA
g(x) = ﬂ(l}rw 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 FAERI, FaxH N(O,1) A, N p+ox A N(p,o?)
FALEL.
o KA Cauchy(0) BIBEERE R BUERIHEN, 2R BN 7

g(x) = m x € (—00,00).

0.5

— Normal

0.4r -- cauchy |

_03}f

©

o
0.2F

0.1}

0.0

« BEG M >\ /2= AU
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—Hﬁﬁ"lf‘iﬁﬁﬂﬁﬁﬁﬁ'ﬁm&iﬁk » Box—Muller ;%

o 5 Box—Muller %R N (0, 1) BEHLEL.
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—Hﬁﬁ"lf‘iﬁﬁﬂﬁﬁﬁﬁ'ﬁm&iﬁk » Box—Muller ;%

o 5 Box—Muller %R N (0, 1) BEHLEL.
O A Sk uniform(0, 1) ALK uy F= us.
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—Hﬁﬁ"Jﬁiﬁ_MQE&ﬁ’ﬁﬁﬁﬁiﬁk » Box—Muller ;%

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

@O % 2 = /—2Inwug cos(2muz) K 2o = v/—2Inwuy sin(2rusz).
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—Hﬁﬁ"Jﬁiﬁ_MQE&ﬁ’EM?ﬁiﬁk » Box—Muller ;%

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

@O % 2 = /—2Inwug cos(2muz) K 2o = v/—2Inwuy sin(2rusz).
o RAILUERR, 2 #0 2o #BZ N(0,1) FEHLEY, BENIHEEMAL.
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—Hﬁﬁ"Jﬁiﬁ_MQE&ﬁ’EMiﬁiﬁk » Box—Muller ;%

o 5 Box—Muller %R N (0, 1) BEHLEL.
O A Sk uniform(0, 1) ALK uy F= us.
@O % 2 = /—2Inwug cos(2muz) K 2o = v/—2Inwuy sin(2rusz).

o FTLUERR, 2y 7 2o #B2 N(0,1) FE#HLE, BE(THEEML.

e )
. i
+ - 2
#

e B T

2 1 0 1 2
u1(0), 1 (+)

[&]: Box—Muller $:5BYRT#RAL, (image by [Cmeled /[cCBY30) EIREE%
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HINER

o RIRINEZA LU EREE S TRIFENE, X T —1SEFR
B, IR EBER AT H? WANER
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HINER

o RIRINEZA LU EREE S TRIFENE, X T —1SEFR
B, IR EBER AT H? WANER

o AR ZMEMENN.
o HFNR L BLAR I ARG, ARG A
o BEEE: FHR KRB KRGS,
o MHRIGEIL: T FKBH DA,
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HINER

o RIRENEZFLIERERS T THRENEL, X T—SEbR
B, IR EBER AT H? WANER
o MINERZHEMIERNS.
o HFINA %L BUAM A FIfa, IR 40K a5
o bk FR, IKHKGHA.
o MHAMEIL: T FAANGH .

o MERANMENREZRTMANRE.

o “Garbage in, garbage out."
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HINER

o RIRINEZA LU EREE S TRIFENE, X T —1SEFR
B, IR EBER AT H? WANER

o MINRREZHEMIESN .
o HEFN A 4 BIABT A A A, IR 50K A9 5.
o iR FHK, TR KWGHA.
o WMHRIeHEH: T F-IEMGNT.

o MERANMENREZRTMANRE.

o “Garbage in, garbage out."

e “All models are wrong, but some are useful.” — George Box.
o M TRAIN, BA T HE L LA B AR,
o RAVAEMAY AT —ANE Y MmN UIRFEENA R
LR,
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HINER

o M NIERIA)—LE BREEK:
o TR B R G HITHEIR;
o TR HIIRATIELE S LATHHFN;
o VT VA R A AR B B RELALEL.
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HINER

o MINIRBEIR)— L B AREK:
o T AZ @B R Gty
o TUESHATELERN LATHHFX;
o T VA AR A R AR R 69 REALAL

o MABRBEE—MIRERAR BRHIEER—MIRZ.
o TILTERE RS MITE RG89 TR, FEF a9 F b
o BABA EAME A, ﬁfrb(—‘/\#]*"ﬁﬁﬁk«%zafhﬂﬁ%M%

LSRN AR P IEST—F, HEIFH LS
R T IR A AR AR

20244 % (MEMIES HHI)

MEM6810 TI2RGEESHE, E_i#

(cc ILIEIE
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