EMI 1000 MEHE T A T2
Mathematica Jix

1 T

2018,/04,05

1 EAXBREVA

472 - Fa I L/ — b7 v SincStatistics.nb & U TR I NS, BRI Mathematica
ver.11.1.1 ETffo72. [HW version TIEFIZEET 2085 0, KFAETH 5.

Xy ra—RNUlzzip 77 A VEMGHT L, /—NT v - 774)SincStatistics.nb W TE 5. Z
niE, RERLVEEBELVD 200DV »57%%. 2BHOEBL LV 2ETTNE, TUZEENEZRTDS
177 VEBPMEHRTREL b, FT1 77 VEBIZ DWW TIXIREI TS 5.

2 SATTYUDARB

I% & ik O PG & BUERN ) O 2 B o8 5 EOREHRITIZHW S 05 20460 Bl 1000% 5% K
% Mathematica BI#UZ fEEX L7, T2 HWT, BMIREFIETHW B 44D, EMl 100a(M, )% 5
(k2 M>2 2<0< M0+ M—1) 2R T1H 2 JGERF (£ 1), EM100a% 5 (1 <0< k—1)
EHEF LTS T2 81 YWotkisl (%£2), TUTEM1000% (20 S k) 28R 2§52 T3 8 1 oulids] (&
3) %19 % Mathematica B & fER L7z, 772U, a(M,0)=1—(1—a)¥M Ths. WHIFRERE
UCEBT 5. REBE LGB OBEBTHD. £/-, HhIhzRKEHEzED Sh-REATarvyEa—
R T4 ATV ATHIT B R BECE R L 72,

AR B JEHESR (Level Probability) % W2 2B H 2. T4 75 VICIXREHR % 51T 2 B8
MELTWa.

1 T1H 2 WoEhisl : { B0 100a(M, 0% 55} (k=8 Dk )

M\ (] 2 3 4 5 6 7 8
8 |5.144 5781 6.046 6.172 6233 <  6.256
7 14902 5519 5770 5887 < 5.956
6 |4626 5219 5455 <O 5.604
5 |4.303 4868 <O 5177
4 3914 O 4637
3 O 3.905
2 | 2.756




£2 T2 1R : { B 1000% S} (k=8 D& %)

K\Ne] 7 6 5 4 3 2 1
8 |6.256 6.241 6.233 6.172 6.046 5.781 5.144

%3 T38 1 KERs] : { B 1000% A} (k=8 D& %)

PYARE 7 6 5 4 3 2
8 [6.256 6.241 6.233 6.172 6.046 5.781 5.144

2.1 £ 100a% m%&3K& B Mathematica B#K
AR DR 412 £l 1000% % K& 5 Mathematica B % Rd.

#£4 EMf100a% %GRS 5 Mathematica B%E

R— | Bl 100a% s | Mathematica BA%K

33 | ta(k, m; @) taFun[k,m, o]

34 | a(k; @) aFun [k, o]

78 | th(k, n; ) tb1Fun([k,ns, «]

78 | tha(k, ;) tb2Fun[k,ns, ]

81 | bi(k, A; ) biFun[k,As, o]

81 | ba(k, A; @) b2Fun[k,As, o]
126 | b*(k, A\, m;a) | bbar2Funlk,As,m,«]
129 | & (k, X; @) cbar2Fun[k,As, o]
133 | td1(k, m; @) td1Fun[k,m, ]
135 | di(k; @) diFun[k, «]

156 | td5(k, m; «) td2Fun[k,m, o]
158 | d3(k; ) d2Fun[k, o]

ZORT [R=U| 1%, ZEBREOHmEBUEFTE] TBVWT, TOEBPEEINTVEIR—V %R
9. [ EM 1000% 51 O n, X

n = (nlanQa"' 7nk)7
k
A= ()‘17)\27"' 7)‘]6) = (nl/nvnQ/nu"' 7nk/n)a n = an
=1
Thb.

Mathematica BE#(D A J15 4 & R D R m ik

1=/4 m=m, ns=mn,

THD. miZBEFEm=n—keLUTHWONED, ZITIIMZLEZEIHTH 5.



Mathematica BIE D H IR E D M 1000% R TH 5. HlZIE, B8 k=5 m=1001Zx3 5, K4
RIEDT a—F— - 2 L—v—0 Ll 1% 5 t = ta(5,100;0.01) 1%
k=5; m=100; «=0.01
t = taFunlk,m,«];
THATE 5.
Mathematica BIED AF1518 k,m, al IZIXLA R DOHIRZ 5T 5. k, 1 OFIRIZFHERHE N LDOZDTH 5.
72, o ORIBIIEEELDZDTHS. ZOHIRNT, Mathematica BIED HJIE/NBUSKEAT 6 #i % TIE
LWZ EAMRGEE N 5.

2<k<20, 2<1<20,
m=>21Fz%Em=00
10 Sa< s (2)
2
AHBBm=0c0 £T5&, ML HMHESMICBET HEHRMEAHNEING. THhbDE, m=c0c DL &E

taFunlk,m, o] = ta(k,00;a) = a(t, k),

| =
] =ty (k,n,00; ) = by (k, A; ),

tb1Funfk,ns,m,

tb2Funfk,ns,m, | = tbQ(k n,00;a) = ba(k, A; ),
bbar2Fun[k, As,m, of = b?(k, X, 00;a) = & (k, \; )
tdi[k,m, ] = tdy(k,00;) = di(k;a),
td2[k,m, ] = tdi(k,00; ) = d5(k;a) (3)

Thd. /LD Mathematica BI$ & &AM 63 5 Mathematica B & 1%, HIA—3T 5.

F 4 0 7,8 FHD Mathematica BI%{ bbar2Fun, cbar2Fun (P CHEMR 23R T 5720, 2 HD
EHEEBERWNT 272007 —F V7 2E Y =16 x 28 N1 M 2HEET S, THUIIRED AT RREEHE
BRI BRBERH D, T2, BEBEROFEIIZREI #5%. B bbar2Fun, cbar2Fun ## 0 R UFHET
HRICIE, —EHAEUZBEBEREHEI DR MWEIL T, HEREEMIETZ2HERHE. ZOT7IVITY XL
IZDOWVWTIE, 4.2 iz THRIEE 720,

2.2 ERI1000(M, 0)% RD 2 RTERS %= H 719 % Mathematica BI#L

PFRoE 512, MBEFIETHWS NS 5D EM 100a(M, 0% s (k=2 M 22, 2SS M, 0#M—1)
BEFEL TS TR 2 WothY (£ 1) 2/F5 Mathematica Bz 79, 7720, a(M,0) =1— (1 —a)&/M
Thb.

Bdgik, T ZCidRMABE LTEHINS. RERIBEEGIHROBEBOZ L THS.



#5 LM 100a(M,0)% md T1 8 2 Yotlils] % #9735 Mathematica B

HigES | REAEUE [M, (] Mathematica BA%
2.1.3 | ta(¢,m;a(M,L)) | taTablk,m,«]
215 | a(l;a(M,L)) aTab [k, ]

2.1.3 | Ef N a(M,0) FTab[k,m,«]
233 | xi_1(a(M,0)) chi2Tab [k, o]
5.3.3 | tdi(£,m;a(M,0)) | tdiTablk,m, «]
5.3.3 | di(4; (M, 0)) diTab[k, o]
534 | td3(¢,m; (M, L)) | td2Tabl[k,m, «]
5.4.3 | d5(4; (M, L)) d2Tab [k, o]
5.6.1 | b3* (£, m; (M, £)) | bbarTab[k,m, «]
5.6.1 | et* (4 a(M, L)) cbarTab [k, «]
5.6.1 | t(m;a(M,L)) tTab[k,m, o]
5.6.1 | z(a(M,0)) zTab [k, «]

ZDRT HiFT] 1%, [ZHEHMBIEOM & BUEEIED (2B WT, ZO/ERE%Z W2 FHME FIEZ 3L
TWAHIDE S THS. Mathematica BIED AR & BE DR IGIE (1) /€S . Hi71d T1 8D 2 ZBHE

REcHs.

e Z1E, R5D ta(l,m;a(M,0) IZDWT, BE k=05, m =100 IZK9 5 K%E 1% OEAME FMEIZ AW
505 T1 ] 2 Kk5ulics %, KB tab & UTHEBT 25707 J LI,

k=5; m=100; x = 0.01;
tab = taTablk,m,«];
THb. KEH tab DE I

tab[M, (] = ta(¢, m; (M, 1))

TH5.

QEMEk2SISMEAM-1)

AN m =00 & T2, MIETHHEEDMIZETE2RELAPESNS. Db, m=co DL Z

TH5.

taTablk,m, o] = aTabl[k, ]

tdik,m, o] = di[k, «f,

[

[
td2[k,m, o] = d2[k, «],
bbar2Fun[k, m, «] = cbar2Fun[k, «

(4)

Mathematica B D A JI51# k,m,al i& (2) THIRET N 5. Z DOHFIBRNT Mathematica BIED i 713/ &
MUT6HETELWZ EMPMEIEEI N 5.

2.3 EfA1100a% =D 1 RIcES % H 9 % Mathematica %X

PAFD#&K 612, MIMEFIETHWSNS 04D, LM 1000% R (1SS k—1) 2 EHFE LT 25 T2 8 10
Bos (£ 2), KO EMI100a% s (2 S0 < k) 2EFE LT 5 T3 M 1 khS (% 3) 219 % Mathematica

B ZERT.



AN, ZZTCIRRERERE LU CERHINS., REBIIEBEGEIBOBEBEOZ L Th 5.

#6 EMfl100a% s T2 #, T3 #D 1 kchidsl % H 33 % Mathematica BI%K

Hid = | REIEUE 4] Mathematica BE%K
3.3.1 | tbi(¢,m,n2/n1;) | tbiTablk,n1,n2,al
3.3.1 tb5(¢,m,n2/n1; ) | tb2Tablk,n1,n2, «]
3.3.2 | bi(¢,m,n2/n1;) | biTablk,nl,n2,«]
3.3.2 | b5(¢,m,n2/n1;) | b2Tablk,n1,n2,«]

Hizg T | R 4] Mathematica BI%
551 |tds(¢,m,1;«) td3Tab[k,m, ]

551 |ds(¢,1;) d3Tab [k, «]

5.6.2 | b3(6, A, m; ) bbar32Tab[k,As,m, ]
5.6.2 | ;) cbar32Tab[k,As, «]

ZDXRT MHiFZ] 1%, [ZERBIEOM & BMEFHE) ([2BWT, £ 0GR 2 W2 BRE FIEZ R L
TWBHIDHRSTH 5. Mathematica BIED AT 518 & RHEDOXISIE (1) 12465, HIF TR, H5W\IE
T2 D 1 ZBEREABTH 5.

72 21E, K6 D thi(l,m,na/ny;a) I22WT, Bk =10, ny = 23, ny = 45 1IZxF B k% 1% OFIX
FHEREIZH W o N5 T2 1 1 Roehds] & K tab & UTHET 5 7027 J A3,

k = 10; nl = 23; n2 = 45; « = 0.01;
tab = tbiTablk,nl,n2,«l;
ThHd. REW tab OHIE

tab[l] = tby (L, m,na/n1;0) (1SLSk—1)

TH5. thi(l,m,na/ny;a(M, L)), tds(l,m,na/ny;a(M, €)1 m=mny+ (k—1)ns —k EULTEHZN
5. L7EdoT, iGd 5 Mathematica BI% tbiTab, tb2Tab iX ANGIH m &7,
7z, td3(l,m, ;) IZ2WT, #Ek =10, m =230 12T 2KESL DT ) T LAEZHGND
T3 B 1 RoCles % KR tab & UTHEBT 5 T 0 s J A,
k=10; m=230; «x=0.05;
tab = td3Tab(k,m,x);

THd. REW tab OHIIE
tab[l] = tds(¢,m,1;0) (2= LZ k)

Thd. ZOBEBUIBIE, ne/ny = 1IZUARIGHERZ .
AHBI B m=00 £T5L, NETDHWESMIET AP LI NS, Thbb, n=—-102 &

td3Tablk, m, ] = d3Tablk, o],
bbar32Tablk, As,m, ] = cbar32Tablk, As, & (5)

THb.
Mathematica B D AI51# k,m,al 1& (2) THIRT N 5. Z OHIRNT Mathematica BIED 713 /N &
MUT6METELWI EDMRFEI NS,



% 6 ® 7,8 FH D Mathematica ¥ bbar32Tab, cbar32Tab XN CTHEMRZFHE T 5720, 281 i
DENEEEB AN T 272007 —F V7 2AE) —# 16 x 28 N1 M2 HET L. THIZRES ATV ARE
WRTZ2RENDH L. T/, BEMEROFEIZITIRED #2%. B bbar32Tab, cbar32Tab % &HE T 5K
Wik, —EHBELU-BERRZMEXZROMVEILT, HEtEEZNIET 288N HS. TOTILITY XALIZD
WTIE, 4.2 #i% ZTRIHE 20,

3 ®REAHTOISA

FEABERBEBESAE I U-RER tab 22DV 1 Xk ANL, BEIWEZBEAOEREZIVEa—% - T4
ATVAIZHAT B, RO, T1, T2, T3 1I2&bET, RO 3 MM, 5B INT 5.
PrintTabT1 [k,tab],
PrintTabT2[k,tab],
PrintTabT3[k,tab].
BlZIE, B X k=10 @ T1 BIEKEE tab 12X U, PrintTabT1[10,tab] TIROXRRVFLND.

M\l 2 3 4 5 6 7 8 9 10
10 6.599 8.364 9.804 11.113 12.349 13.536 14.689 <& 16.919

9 6.412 8.155 9.576 10.868 12.087 13.259 <& 15.507

8 6.205 7.921 9.320 10.592 11.793 <o 14.067

7 5.970 7.657 9.031 10.279 <o 12.592

6 5.701 7.352 8.696 <o 11.070

5 5.385 6.993 <& 9.488

4 5.002 <& 7.815

3 <& 5.991

2 3.841

4 PBEEREROFE

BEREHER O HIZ D\ T I, T2 BILBEOMMR X B A) © 5.2 ik CHHE V. £, TATYX
LIZDOWTIE, TABIZFEL WD 5.

41 BEERETEEREN

GAONTHEE 21 LBART bV w = (wi,ws, - ,wg) € RE (T L, BEERERD Mathematica O
B

P[L,m,s] = P(L7m7 (wé"»ws-‘rla"' aws+m—1))7
1SLEmEk 18sSk—m+1

ZEET DK

MakeTableP (k,ws)



EHABUZ. B k=k=1LEHDY A ws={wy,ws, - ,wx} AL,
P = MakeTableP[k,ws];

1Z& D, Mathematica B P WEHZEI NS, REKP oM

P[L’m’S]= P(L,m, (wsvws-‘rh'” ,ws+m—1))7
1SLEm<k 1<s<k-m+1

TH5. HW1SLSInm<k 1 <s<k—m+1ZiHELZIRVIEL n s IZH/LTE, Ri¥MoR
P[L,m,s] &N 5.

FHE D 72 DI EHER 25T DS MEEES Q BEREINDDT, TNIZEES AT VAR (16 x 28 N1
N BRBETHS. £z, FHERHE 28T (BT 5.

k=10 DFETHER- 510 BZ2HELTH L, (EED k2B 24T = 28105, BB THTE 5. FiH
D3y 3Tl (CPU 3.2GHz) Tl s10 = 3ETH - 72.

42 REHP DBEFHA

YA Ak DRENKEBMP 2/E57-0121%, ZRDAETY LHERKMENET S, —EE-> - REKP X
AREZRBR D HAJHI RS TH 5.
Z D7Dz, K E MY 2% bbar2Fun, cbar2Fun, bbar32Tab, cbar32Tab 7 & Tlk, RDERRR
HEZETS. BN Z N0 S OBEBDIEIEN S & &, MakeTableP[k,As] %
LevelProbability‘P = MakeTableP[k,As];
LevelProbability‘k = k;
LevelProbability‘As =As;

DEIFES. BT, flifo7zd 3 Rokl%E Po, k0, As0 LH&FIT 5.

BEEREB P 2ES T, FlikEEE PO L UTIES. £/Eo722 ED/NT A X% K0, AsO IZFRLHkT 5.
PIXHIZPOZ I —LTHES.

LFl D% bbar2Fun, cbar2Fun, bbar32Tab, cbar32Tab & EWEENZ D2 EHLED L &, k <
kO 7D As = Take[AsO,{k}] 25 PO Z il LW, £S5 THRWVWE &L, POZH LW AT XA X THEHE
U, k0, AsO ¥ 9 5. ZZT, Take[AsO,{k}] 1V A AsO DFMID k HDOEEN S BHH Y AT
H5.

SincStatistics.nb DL L 2FETT &, k0 =0V kv bEN5E. ZHIZ LY, bbar2Fun,
cbar2Fun, bbar32Tab, cbar32Tab 7% ¥ 23[EIZIEIX Nz & Ei121E, BT REB PO WMESNS. /2, =
EHBABRIZIF N/ &, NI ARk, As DHFHWRELP 2L 25 LHII e 21X, TOHFED
ikxns.
<HEE> EH/NT A X T MakeTableP DBIFENZNWE &, ZDOVATLAREDN R REBNEH L. Hlx
W, K ICHAEERATTIZY VRV OD F F MakeTableP [k,As] ZIFERE, kO XYY RLIZEY hEnTL
W, DR Z ORI AT ANO IF BB FEMIAGRIZR D, HfE» kb,

F O ¥ ¥, SincStatistics.nb DKL E2ETTE. HD0IT,

LevelProbability‘k = k;
2EITLC, ZOHIEY AT LEZY LY FT 5.



