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n(AB)
P(B}A)= 2 (A "
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“‘ﬁﬁi’&s &Au Az;vz‘“a An %——~éﬁﬁﬂf~i§}%8‘3$‘r’h A] UAZU'"UA;;::Q; E
P(AD>S0, i=1, 2, =\ n, MAEEWEH BCQ, &

P(B)=2,P(A)P(B |AD.
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N BLREDRBFARYREZE | REDRATARNGH, TRELLE
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7.1-3, MLAAKERBRFAIANARLREHW#, FA
ABMEART UHHEHE4B =,
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D HLEEAR, B
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B T B sy 9,
P(B L s 1 ] s )
= SYPADP(B | Ay
k=1

P(A; | B)=

fe EEEEEETD, EEEHEF M 1 ARNFET. mTRLEZHTH, &%
FIfES 03k 1 AT REBEERIEICH 130 0. EMRRES 08, HICH 0 A 1 RS
HIA0.9F0.1; KEES LA, BUh 110 FIBER BN 0. 95 F1 0. 05. BRKRIES
0 Fl 1 R TTHEH]. | |
ﬂ)%ﬁi&%%ﬁ%%oﬁlmﬁi iAo
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“A~“ﬁ%%F%%W’B=“%Wﬁ%ﬁ ﬁO” WA= “ZHHESH
17, B= “BleEI0fESH 17, sl |
P(A)=P(A)=0.5, P(B | A)=0.9, P(B IA) 0.1,
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P(B)=1—P(B)=1—0. 475=0. 525

— o PGAYP(B|A) 0.5%0.05 1
(2) P(A | B)= P(B) T0.475 19
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HWT . HEA, B CHINFR., REBEXY HH KEAEERBETF—H.
KREERBHARES BT X Moy REE. ‘

B BREAN, ARELBE X WTEBEANAER. BEA, FEOTES;
BXATHEEB, £B1000E4; B AFTBWELC, £4 3000 T#E4; A, B,
CeAEEx. A/ 6000 TESL B X Z-NEHABHNLTE AR IALETHRE
ARTRAH . .

“&ﬁ%%AJ%C%%EWWMLBJW%%EW WA, B, CHEM:L.

P(X=0)=P(A)=0. 2,

P(X=1000)=P (A B)=0.8X0. 4= 032

P(X=3000)=P (AB C)=0. 8X0. 6 X0. 6=0. 288,

P (X.=6 000)=P (ABC)=0. 8X0. 6X0. 4=0. 192.
X 54551 1012 7. 3-4 R,

% 7. 34
X 0 1000 3 000 6 000 I RA TIPSR
T INTUT TV EE-
P 0.2 0. 32 0. 288 0. 192 o MR WRARA, kil
. MAMEREBNLAEAS
X W¥{ERH HERK?
E(X)=0X0.2+1 000}(0 32+3 000<0. 28846 000X 0. 192

=2 336.

Gl BEBERSHR, FHEHA/NUKIEER 0.25, A ABKREEN 0. 0L
ﬁ&%lﬁiﬁ—bkiﬁé,ﬁﬁk&ﬁﬁ%ﬁkaWXh 185N KB E R 5
10 000 J5. MR EE, BLTF 3FHITR:

TR BERE, HE7HN 3 800 IT;

TR e BRI, BIRIH 2 000 T, {HEHE RAEET/ MK,
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FE3 FREUEHE.

T B R AT SR U 7 i

L3 REEFHEREHENERSRERAZIORANRE. RELE, 457
REXRRESTHEREALE 7.3-5 i 7.

%7.3-5
EORE
Ktk o . WA itk
B 0.01 0.25 0.74
FEL | 3 800 3 800 3 800
Bk vE2 | 62 000 2 000 2 000
FE3 60 000 10 000 0

FRIFTRINERXDRMENLE, TURABLZERXRNHT X,
ML R L ﬁ% 2. j‘j‘% 3 %Jé\éﬁ%%%{b@ Xy Xo0 X
RAKE L TpATUK, #5% 3800 8. Hih.
: P(X;=3800)=1.
HKAFFE 2, BEIKRBKE, BH%A 2 00060 000=62 000 JT; BHKHKES, &

KA 2000 T Ei, .
P(X;=62 000)=0. 01, P(X,=2 000)=0.99. “
KATE 3, #
P(X;3;=60 000)=0.01, P(X;=10000)=0. 25, P5(X3=O)=O. 74,
TR, "
E(X:)=3 800,
E (X,)=62 000X0. 01+2 000X0. 59=2 600,
E(X::g)=60 000X 0. 01-+10 000X 0. 25-+03X0. 74=3 100.
B, MEIRREB/NOAE, RERETE 2. il
EBERNE, ERSERENIE WHEERK" TEHN. —Bt, RITTUX
FEORIEM “HIBERRR”: WREBPHRIRAZEEE, BARRTR 2 HEELR
RFERD. A, BHWRET R4 LRI R AN MERBEIE, BTN TR
— B, RANE 2 iR BRI, g

1. BHFEYIER X K551 R

Sa 1 2 3 g

(&)

R 0.1 0.3 0.4 0.1 0.1
(1) Kk EX);
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(2) 3R EG3X+2).
2. WBS—MEEW. MEERR LS 14, KEM@EES-15, X%%ﬁ%x HIHE.
3. W ZRBREF—HEME, EfE - EaE, 41 h WA HRKEBRAHIH X X,

Hamulaalh
@ﬂfﬁ?ﬁ(:ﬁ:?&&‘]ﬁfﬁﬂ ZHURK SB35
X, 0 1 2 : X 0 1 2
P | 04 | 03 | 02 | 01 P’ 0.3 | 0.5 0.2

i‘%ﬁﬁ’ﬂﬁ"ﬁﬂ" tgfﬁﬁﬁfﬁﬁf@ .mt?éﬁ-#ﬂ— r‘r

7.3.2 %éﬁiﬁ)ﬁmmgﬂﬁﬁi

FEHLAE B i@fﬁ%—/\ig HIBCFHRE, ERBT YR ERE R TR F R R
“Erhia. FNREHE R BEES NS, TSR M TR B 58
B/ BB RE T RBREN BB E R 2 S MIBF .

SRl D A HJT‘H?Edj —Z RS S N & LT REUEHRFLE, 7.
Z W% R BRI X MY MAFEFIINE 7. 3-6 A1k 7. 3-7 .

#7.3-6" 7.3-7
X 6 7 8 9 10 Y = 3 g ”
P | 0.09]0.24]032]0.28]| 0.07 P | 007|022 038|030/ 003
AR X M 44 R B T e 2K 7
EartEaE,

E(X)=8, E(Y)=8.
AT AN, TR BN R A P4 R 05 H KT
AT, BTETHRSEHRRGHESNS, REERREE, NEFREER
BE E7.3-2HME7.3-3 45E X MY WERAHE, WEHAER. TURAZH
¥%ﬁ$&@§%¢$s% VMBS R e i = -

0.4 0.4
0.3 l 03
. 0.1

0.1 : - _
0 o ] 0
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- BE

33 LT UES SUTELE &

HATHE, A T2 T LA B — R AR SR OB OB, T RE A T BT B S
AR “RETHOTHE LM, — AROEER, HIER NIRRT
FATREBUE SHMER “RETFHHTHE” RERR? :

WEBAEBIEE X (A HFIME 7. 3-8 Fix.

*7.3-8
P i Pl PZ . pu

ZE X A e e B <! 5E(X>E@ﬁz§é@¥ﬁ(:l—E~-éX>)z, (x,—EX))E, .-,
(z,—EX))?. BH X WEMEMEEARRMA, FFURNTARZE T 2T REERLN
ALY, SkEBRBIAE X BESESEEC)MRERE. RITK

D(X)=(z1—ELX))pi+ (x,—E(X)) 2 po++ (2, —E(X))?p,

HFENLAEE X K7 5 (variance) , BRHLIEHN Var (X)), ﬁﬁm HBEHLZE X 4T
JZ2# (standard deviation) , i8R o(X).

REHAE B 190 R e 2T D BN B A S E R, S T Bl
TEBENBEEGRE. FESRESR/N, BIEENRERES; FERREZRA,
FEALE R AR

DA, AT RIS A 0y 22 P s R 2 B 15T SRR 1. iy
EFBTAEE ML, P& RN 2R N3N

D(X) =Y, (i —8)?P(X =i) =1.16, vD(X) =~ 1.077;
— i
10,44

DY) =D} (i —8)?P(Y=1i)=0.92, /D(¥) = 0.959.
i=6

3% DY<D(X) (it DO <v/DXD), FrUABHAR Y BN EAH,
B 2, R i R AR R 2. o
ERENIEE, MATENSCENTUETERL.

D(X)=>) (z: —E(X))?*p:
L=l

.—_— Dzt —2E(X)z; +(EXN)p:
-
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=2ﬁm—%vozm@+Q%mYEm
i=1 3t i=1

il _Zk¢,<5mw

fﬁﬁﬁﬁngﬂl{é%%ﬁﬁf? TRITEKER, RTHELTESS, SEBTE
H IR AR,

2T, R
%ﬁe’ y/—'!\ R

BUAHHNEE X o b A, FELAEHNEMR BRUMAEE X &
uﬂ4%&,ﬁ%xﬁﬁ#%&%?%m#%iﬁﬁﬁﬁﬁﬁ$ﬁ?

BT E X ﬁﬂ-t**/l\%'ﬁb (AU X fEE— B, Ao X SR
ENEERERE, HERFAZ, B

D(X+b)=D(X).
MERAEYTE X %u~4\'%’§ﬁa, HAEETREFEH o’ 15, B
D(aX)=a*D{(X).
—fig b, BT LAERE R 84 BT .

D(aX+b)=a’*D(X).

PRSI SRNERT, RHR S X Bﬁ)‘z%
. FENLEE X M ElA

: P(X:k)::%, k::]u 23 35 4-; 5: 6.
W)

6

EQO =3 DU Xg )*-O“H?ky+¥+ﬁuﬁﬁ—ﬂ

k=

Fir A

D=2k X —(3) =2
i 2

W6 YA, BERIRE, SRS HAEIS I 7. 3-9 A5 7. 3-10 FiR.
®7.39 BREAWHRNSHS #7.3-10 REBEEHDTHI

s X/ | -1 0 2 By | o 1 2
im0 0.3 0.6 ComE 4 o3 0.4 0.3

(1) B B A3 k7 il
() RIS |

FLtE HENRERELSS 69



‘*:&%&%&é%ﬁﬂ%%,%ﬁkﬁﬁxﬁﬂi_%ﬁ . ZERBRERE
WAHEE, AARREDZLERNZRTAHERLT, Tbli??,‘{f_,(ﬁ#ﬂfzz%&é eI Eg
KABER FERARBAE, ¥ 2RAUBEE

2 (D) BE A RS BRERESAEIES 218

E(X)=(—1)X0. 14+-0X0. 3+2X0. 6=1. 1,
E(Y)=0X0. 3-1X0. 44+2X0. 3= 1

B% E(X)>EY), FrURERE A mEisissk. |

(2) BE AFKRE BERWZHHTES SN

D(X)=(—1)2X0. 140 X0. 3+22X0. 6—1. 12=1.29, !

D(Y)=02X0. 3--12X0. 4+2% X0. 3—12=0. 6,

FH ECOMEM#ERA, BDX)>D®), Hibl
BEREA HRERKE B K E.

g

| EREE, TRig#h |
LA ELTENE
2. BRBMIKERAER
T&im ‘

BHZENTER—NEXNRTHE, BXETREIE ﬁﬂ@ﬁiﬁ‘iﬁf@ﬁﬂﬁ{ﬁ%ﬁ
B, SRE VLR B B AR AR, A R SRR R R R 2 AL A A9
R B0, RFEYLEBR XA RANIMERS. BATEN KNI T REHRE
T WRBEVAZ BRI LR mAERE, BBAKENRPRIRT I LHERE; R
AR ENERFT WL, BAFTENDRBT BEREHER: F%.

ot

. BAIREIAEE

X K554
x 1 r 3 4

et
B
1

PooHl 0.2 0.3 0.4 0.1

K DO 62X +7).
 EHHER X BWREPX=0=1, H¥c AEHK, KRDXO. |
LB ZRABIRASES S BRI ERBKE, HiREOFHE 1 co) X Y WATFINT -

N3

3
GE R ] Z3EM B MRE S5
X | —2| -1 o | 1 2 vy | 2| =11 o 1 2
P 0.1 | 0.2 04 0.2 | 0.1 P | 005]|015]| 0.6 | 0.15 | 0.05

FEEMHAS X MY HomH—EEEER, B4IEXAY E‘D‘J‘% BRI

0 ZHtE BUZRERES




& 5IRE

t

1
i
i
I
i
i
i
t
i
1
i
i
i
1
i
1
i
i
|
1
1
1
i
t
1
i
i
i
i

@

P

A=)

BE KT 10 000 3K
100 3K, 100 SLAYFER 50 3, 1 000 JCAY

. BHEE X 451

w7/
R,

yP(X=0)=0.2, P(X=1)=a, P(X=2

5. IEHER . D(aX-i—b)f—:az‘D(X).

2 EE
A

RENRHTS, SRFNTRRERENE L, TREES WA TR =
K. BEMEHETANE 100 7, TH/E B HSHRE 0 75, %A 8 T E 45 31 — 300
JE. WG, REX=HERNOEES A 0.6, 0.3,:001. REBFHLKF 4R
Hebe T 2 AT 1 000 %, 10 TEAOTEE 300 3, 50 LY
THELEBNHERS

y=b. HFEX)=1, Ka

ERTHEET, SEEA 4R, KA ST R DT R Rl —
A, XN 0.25. WRBX RS HRT S EOHE, EHMIAEN S5 HHE

6. % AFIBPIERE, KM A RBOEEEN 0.8, BXHELE 1055; WA B RENERER
0.5, FEX1E%E 20 T FNAE. AAEENEERBENERT. AAREREE
BRRIUT KRR, AR E i i

7. B LRGSR, B0 RN X MY 9, EAHIIN

0.4

B B R B R A A B Z &S B RHRE B
0 1 0 1 2
0.8 | 0.1 0.2 0.1

WHEF ., ZHAF ST RAEEE

FLE ENEBREAT T

8 WECO=p, o BAT« %M, HIT X AT« WRHEES X H0T « WERBES
Johs FPAGRIEL

B . o - o v e mm o e e v e e ww mw mm e wm e ww e Me e Ma A s b e m i - - - o o b e v o e

e aue e e mw me e e S e e W e e e e e e pow. ew’ e ows owe e ww e e eme e wme e mu e

- b - o e e -




i
§

RUETR 123 T RBUEBAVER A AR, A HHA
RS S A B AR — S R
5. ~

7.4.1 ZIBAE

FELFRIE R , ﬁﬁgﬁﬂﬁ?ﬁﬂﬁﬁﬁyﬁﬁﬁﬂ%%ﬁ ENRAERTEE
LR Bl BB RERNAHIAR, R PERBE, EXRRER
AR, BRIHERGEWA RS RAOHB MM 57 550 (Bernoulli trials).

BATHE—MAZEFIAL IR L 0 B E AT n WA B BE

PR N » 200l iy, B3R, n EABFRREAAW g' :
—F:/ﬁ\:@%ﬁ: { o w;gg» ﬁ:”ﬁi%‘@
L F—TaEMEEER M K RREAAGBEENER.

(2) FUEK G RATEIR.

Ly HZE
Wi i

TEIAMEMRBRE N » EMFEARR? 22, DAL THUEARBRA
47 ATENRE, BX RAH” WERD A, BLANRERSK? BHREY
REREDT !

1 - &ﬁ&ﬂ@w&ﬁm

Z%%ﬁk%mﬁ&%i*%%ﬁ+%0ﬁ,ﬁ%%ﬁ?&

3. — MR WA REN 5%, AMEHMAMIK 20 #.

EASHRE T, RICERN S A BB RE, TE » BASARRFT, RIN%
A RESREX. S—$Hh, BH X B EREENER, FURINEZRFLD
MR RBERATE]. BN, W RMAERE, BN 4, RATOREAFREHE 5
BB AT 1.

5&£ﬁm.

AUREH REARETROMES 0.5 £LIAME, PRAK X WHER
5B EAEHT :
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FIA 267 “8 i WHETR (=1, 2, ), FIMA '?7:;4-1 HRPRE AR R AT A

HEHER XHE

o B A
= ALY ’ =

o 08 A3~ A1A2A3“"‘—‘ 2
0.8 o N T
0.2 ‘E‘AZ-‘;“.: = o

i 03 Ay "AIAZAB 1
% v’—:‘b'

N 0 Ay A

AL i L
()“zf:\ ’9:§/‘A33.,_ ......... “AIA2A3 1
" ~ 3’;1".;;‘4&‘ Py i
o O.ZWM"'é;,’“NMMMAlAzA} i ibinse O

B 7. 4-1
BT EE, 3 R EERRAH 2 =8 ML R, EIRMERF. &
ANGERER 3 MEE ST AR, BRSNS RREA R
P(X=0)=P(A, A, A;)=0.2°,
P(X=1)=P(A, A, A;))+P(A A, A)+P(A, A,A,)=3X0.8X0.27,
P(X=2)=P(A1A; A;})+P(A; AyA)+P(A1A,A;)=3X0. 8 X0. 2,
P(X=3)=P(A1AAs)=0. 8, |
HT RS, BRAER 1 FoRTR, A0 FRRBE, BA 3 TR 2 K
RIFTA AT RES R AT £ /R 4 011, 110, 101, X=EANERE AN REME, ¥H0.82X
0.2, FEEHPKRFWIK. Hik, 3 KEFHF 2 PR RH CX0.8°X0.2. [
HASRPE 0K, 1IR3 KMHE. TR, PHRE X Wamslh
P(X=k)=C}X0.8:X0.27*, k=0, 1, 2, 3.
7 mE
WEESHF LR, EWETHON, ARPRAAX EF 2 WERAD &7
B B H X A .

i, 1 0 BESAIRR D, REWRR B A
RAMBER p0<p<D), i X TR A RIAMUH,

0 X H475% | A=A FE =G
L XEx®m, kAR ENZ

P(X:k):(:ﬁpk (1__p>n—k’ k=0, 17 2, Tty M.

INRBEHIER X MAFIEA ERWER, WHENEE
X BRI _Hisn® (bmomlal distribution), i 4 X ~
B, p).

RN Y
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HoTEE, A58

DIP(X= k)—ZCk E(l—p)t = [p+(1——p)] =1.

k=0 7

4%—-%5(}%%&’73@@?@2%% 10 &, K.
u)%ﬂmﬂsmmﬁﬁtwﬁ+,
(2) ETHEA FHIAFREAE (0.4, 0.6] PEIHEE. i
A B -RRRHINET, B FEELE R CREYL BRHEEAT
%Mﬁ% ER-AN10EMEARE. B, FEH EHAEBA-TLH.
A= “Iﬁfﬁ%_t” M P(AY=0.5. A X "AFEHFAREHRKRE, W X~
B(lO 53, :
(D l’%ﬂtﬁﬂsrﬁtmﬁgﬁr%m$ X=5, T

) 252 63 ..
BN o __ =™
P(X=5)=C3;X0.5 1 024 256’
(2) FESFHROFELE (0.4, 0.6] ABMT 4<X<6. FE
: g7 21
P (4<<X<C6) =Co X0. 5°+Cfy X 0. 50 +Cfo X0. 50 =1 =2,

2 @7422~&mmﬁﬁﬂﬁﬁg.ﬁ
— B LT E S THME T EA TS F M E
HI/NARET, DARETZ B E SRS B E
H, MEEH — R KAERATUREA, /b
FRTYEML AR, 48 UCREE) AR ET IS4 Rt
REREAET . BEHEARBOETH. &F
WEBESFIRSH 0, 1, 2, =, 10, AX %
RN R AETHIBES, R X 551,

S ARENBAIETFRATET R
PHEANRTHENER. RRAANEARE
ANATETHW I B, A “HETE” & “B1
ETH BRTHRER, EEEHZL0.5 AT
EHAEY, AREBBSAT L0k, BE%
BERTEFAFZL—KATEFOHYH, B
R 10 BEHEARR. MREFENE
FHEBETHAETHAK, Bk X BA=
T4

e A= “BATH", WA= “BET
%”, HP(A)=P(A)= Gb H AR S & A 7.4-3
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ABTHSE X ETEMGA RERTE, ﬁ&ﬁ&?%%ﬁ&*%mﬁmﬁﬁmﬁJ%
L X~B(10, 0.5). T&. X Ma2m5A
P(X=k)=ChX0.59, k=0, 1, 2, -, 10.

X%%%ﬁﬁﬁmﬁﬁ¢ﬂﬁﬁ-

B, a%ﬁ%ﬁ %ﬁw% @%ﬂﬁ%%@ﬁ%%ﬁ$ﬁ06 ZIRBERIHE

‘#’l%ﬁ’:”i‘/l‘ %foramu %é-.%is/\ ?%rxékfméawhik L

HRAKE" XN NEH, %Tﬁ%éﬁt&%%%ﬁfrﬁg%%#éﬁfm, BEARERLEER

Wi ENKBER; BTUBRERZFA A B, £ n ALEFRn EAFARE, A
A= Jﬁéz\?ﬁk “CWREIRMET HEE.

KA 3R BEE, FERAHMATMARENS 2: 052 1, WEEHE

Fj%j’f F%%EWF’JE? ZEM—RHEE 3 R K [ﬁﬁ%ﬁtﬁ%ﬁg‘#%ﬁﬁiﬁﬁ,

Eﬁﬂi%%ﬁé‘ﬂﬁﬁﬁ
p1=0. 62-4+C} X 0. 6*X0. 4=0. 0%8

Zefbldh, KA SR 3 MW, Bm&RMAE M2 3:0, 3:153: 2. BHERIEL
FERVGRIEMILHY . BTLL R Bk
p2=0. 6--C} X0. 62X 0. 4+C} X0. 63 X 0. 4> =0. 682 56.
. RFI3E2 B, RFEFHE3F, %X%rﬂ%tt%*ﬁa%%ﬁﬁ il X

NB(3 0.6). BEKKEMERY 0
pr=P(X=2)+P(X=3)=C}X0. 62X0. 4-r-c3><o 69 =0. 648.

KA S R 3 HER. AR S/, A X ®5 S Rt
FERF KRS, W X~B(5, 0.6). FRERIMIERY

p2=P(X=3)+P(X=4)+P(X=5) A LBERHIH
=C X 0. 6*X0. 47+C# X0. 6* X 0. 4+C§ X0. 6° %5 B BB T RIS
. B

EHH p.>p1, FFLLS B3 BHIXTEER. LhrE, tkz%é
JREZE , STSEEABSREBRA R

— %R—A FAFRBE S BT,
u)%%ﬁ%ﬁﬁ%ﬁ%ﬁA%%x %m?#Aig%ﬁ%p,
@ #x ﬁﬁﬁ%%ﬁﬁn,%ﬂﬁ%kﬁ%%&lfis .
(3) RXJJNJ/L{%;’L"‘EIK?“‘#?#Aﬁ&WJﬁ& ﬁw ~B<n )

,. G

L BEE BNZERAMNE 75




MF—TEUEBIEE, RTXROENERIHEF, ?fcﬂ]ﬂi’élb‘bﬂﬁiﬁﬁmﬁii’?

BFFHE. B, — MR I RS, Aﬂ{ﬁﬁﬁ%tﬁ%&ﬁ]fc OH.

ﬁ@}:‘g FRET ' ;{;

BRHENE _%XEE}}\ 4% B(n, p)y B4 Xaﬁﬁ(ﬁ‘ﬁﬁ%‘i%;zﬁz”

FATRE W0 AL FEAbI A 00T, T 7 AR 0.5, G0 100 (g
HAYEA 100X0. 5=50 IEM S L. RIEHERE X, X T RN T HREHLAE B
KAVBREEX) =np.
RATRGMETETFR, S5 n BUMUTBR.
(1) Hn=18, X BABELT, S5
P(X=0)=1—p, P(X=D=pii:
YHERF Z57H
EX)=p, D(X)=p(1—p).
(2) Bn=28, X BH/HFH
P(X=0)=(1—p)?, P(X=1=2p(1—p), P(X=2=p"
BHER T Z4r 510
EXD=0XA—p)?+1X2p(1—p)+2Xp*=2p.
D(X)=02X (1—p)?+12X2p (1—p)+22 X p?— (2p)2=2p(1—p).
— &, TTLAIER . ;;
MR X~Bn, p), B4 EX)=np, DX)=np(1—p).
TEBA TR EHEATIE.
4 q=1—p, fkCi=nCiZ}, A8
E(X)zikcipkq,z~k Enci:lpkqn—lz —anCﬁ:i l:—-lqr——l——(k——l)
k=0 k=1 S
S k—1=m, N

n--1

B =ng ZCHP g =np (p +q)"  =np.

oA BRI f“é fian, AFdRF R REER MBI R, HEU TS
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