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1 FEARFENR

AT W] o5 — L AR CBOR G T H R RN, MARBEE AL AL, Bk, EEREAES 2
RO A BT

1.1 HFEEM

AR RS RGBT A AR E IS ET AL, AATINA e, HE, AW
B AR BOER B e, ERERGEIHT R 5 AIREREIE | Taylor 8 5 R RS,

1.1.1 HHFiILSE5HEEER

AIC R, AR Ay SR, MBEA RN, e RoRm &, R,
PIMT 8 M R, DA RO, 15R0WmER/RITER | 5L 0 Wi, EHETRE
EFSCE TR 4y, P& B SRAL, SR E R RANEA .

—&ﬁ@ﬁ%~¢@ﬁ§@¢miﬁ%ﬁ.wm,W%Nn=ﬁvww,ME%Tﬁﬂ
T R B3 — A SR B SR

AAPEERE L, =1, BIHMR A, FF 1, BWETF 0o —HLEEICHR, nfELzs
[Eid A R"

R A AEE A x, x"Ax> 0L, MBS AR T B A IEE . 1EE 550 &= 2
AFFERIE . GRS AT A AE T x, x"Ax>0, WK 4 FREBERFERE .

PREL £ TEA x M SEGEE /() R F R nJusERE, W FEAZR x=(x,,x,) €R"
Ub 146 BE K n 45 )

ACI 6V<x>JT==(df<x> . df(x)]T (LL1)

V=22, L) (4. 40

Ox,

R VR fE xR —HSH.
PREL £ AE x kb1 Hesse SBBE N nxn BV f(x), Bl jHILE RN

o' f(x) _d'f(x)
axox,  drdx;

[ERGWATE S QR (: o a1 222 g8

(Vf(x), = (1<i,j<n) (1.1.2)




RIEE SHTIHE

WERBEEE VS (x) BB e x A ERESE, WIFR /£ 7E x — MY EELERT . R Hesse H [
V2 f(x) BB R e B 2, WIFR f 78 x Z B SR 6. WISk £ fE T4 D R — AR ik 4
i, WFK f&ED E—MrESERI . R fAEFE D WE— S8 _FriEsealfh, WK r&ED

LT HrESERR

5 F1E x WLl muf;f;") PSP =12,

FREE. 0% Hesse ﬁl@&%ﬂ‘ﬁ%ﬁ*ﬂﬁi%ﬂ‘] W
% 18 ) B E R h(x) = (B (x), -,

iJﬁ@ﬁ%%QﬁE.mhﬁxmhmmﬁﬁﬁ

7

h, ()"

6x6

oh(x)  Oh(x) ohy (x)
O, 0ox, ox,
Ohy(x)  Ohy(x) Oh, (x)
0x, 0Ox, Ox,
oh,(x) ©oh,(x)  0Oh,(x)
ox, 0ox, ox,

, Bl Hesse BB V' f(x) &%t

» FAPEADR b (x) e U R R, BB T A

(1.1.3)

2 TE R b A R B B B A S, AT LA ) B R A(x) (9 Jacobi BRI B BARN R TE x B9
BEERERE, 0N VA(xX)=J,(0)" .

1.1.2 Taylor E

S T Hil o R BB S HI R B, AT X 0 (FBY) Flo (EBY ). % f.g JE UAE
[fl— X 8] b eR%, x, MUK el f b — 8, R g(x) =0, A TE x, i— 4R8N x = x, ,

WMRGFE—DHEM L : Y x> x I,

S (%) =0(g(x))

B, Hnsohmf, "o

n

%)

f(x)=0(g(x))
Taylor EERLGH T BB f I9— 120l % f EXE (a,b) EEA n+ 1 S8, X

6] [a,b] A SELEM n BT 28, WX FAEE —DAE T x 8 x, €[a,b],

RBURIT H

fx)= Zk,f‘“(xo)(x %) +R,

k=

e, £ (xg) R BR B S AE R x, R K

T,

| f)I<M|gx)], N

5 Iimf(—x))zo. TS

X=X, g(x

H

(1.1.4)

(1.1.5)

PR f TE8L x, 19 Taylor

(1.1.6)



1 ERHIR

—(ni1)'f‘(n+l)(§)(x_x0)n+l . f E[x,xo]

g =

W, Ylx-x |08, R =0(x—x ")
ZJC Taylor I 5 Z KA, B0, Z 0B f(x) ££ X ) _F Taylor EIFA N

f)=f@+V (@) (x-%) +%(X—E)TV2f(f)(x—f)+0(ll (x=3)|")

e, o (x=D) ") Y| (x-%) [F>0BF, KT || (x-%) P REHTS /.
Taylor J&JF X 76 S UE Bl R B i it # & #E TR RIWPEA .
Euler-Maclaurin A X EH TP ARA . E FE0,1] FEA 2n BriEse S5, N

i 2i-1) 1y _ £(2i-1) (2n)
.[lf(x)dxz SO+ /M) S by (f (1)_ STTO) by, ()
0 2 — 2i)! (2n)!

Hrp, 0<&<1, b =B(0), i FAEMKFREE

“(m+1
Z[.J&M=WHW
ry i

(1.1.7)

i

A B, (2) =1
A5 a2 BRI .

1.1.3 ZFERRER

T FRAT A8 R A PR 25 4 BRI M — 1~ sR B 58 BN, pRE £ AE S x BRI SR
Mo it
df (x) - fx+ege)- f(x—¢ge)
dx, 2¢,
Hrp, g RAEREM—D/NEG o B DHE MM RAImE . — M, AT & =0.01 5%
g =0.001 Hif, RHABLW D & 05758 WK FE, I H R % —K ] & 415 2
M, B e dEE /NS EO AR B R 5 4 AL & A B
A7 PR 2 431 o] FH SR I L eR B £ 7E x Zb i — B S8k, B

(1.1.8)

df (x) ~f(x+£,e,.+£jej)—f(x+€,e‘.—E/ej)—f(x—gie,.+£jel.)+f(x—£,.e‘.—8jej)
dx,dx, h dee,
EA AT LARIZE A &, 17 51 e ek i B 22 4
WEZH 38 x,,x =x, +h,x, =x, +2h ERREAE, WEANHSEs 5 &

F0) =5 T30+ ()~ F)] - B SPHO)

.ﬂm=$Pﬂ%Hﬂ&H (R 22, T SR A B S8 )



RIEESGINTH

, 1 -
f'(x) = () =41 (%) +31(x)] (%A S 50)
Bl 111 BHy=)BMEME 1.1 fin, HERAXIE x=2.52.7 &M 5—k
SR
1.1 y=f(x) HEE
x 25 2.6 2.7 2.8 2.9
W 12.182 5 13.463 7 14.879 7 16.444 6 18.174 1
REFWTF:
zx=c(2.5,2.6,2.7,2.8,2.9);

y=c(12.1825,13.4637,14.8797,16.4446,18.1741);
n=length(x);a=x[2]-x[1];z=0;
for(iin 1:1:n){
if(i==1) {z[i]=1/(2*a)*(-3*y[1]+4*y[2]-y[3]):}
else if(i==n) {z[i]=1/(2*a)*(y[n-2]-4*y[n-1]+3*y[n]);}
else {z[i]=1/(2*a)*(y[i+1]-y[i-1]):}

BEATEER N .
[1] 12.1380 13.4860 14.9045 16.4720 18.1180
BT UL f'(2.5)=12.1380, f'(2.7)=14.904 5,

1.2 igERie
AT, BB MRS RN A — Rk, Mk ol il AL ) 27

1.2.1 #MEHNEXEITE

fE— RN T HA BN BARFEST ROMRZFFNENRAR, XRALAWF: D %
A=A @ BE—EER B, AT,

MEPLEBL R A KEAAHNZ 5. AR R TR (ZAEN ol L) HA B B AL
R, WAXBENAR: HHEREMEEN EAGEEHFR & T EZ MBI E, FH
ARBEHLIR , W0— 07 A R R i HLAA D s e

FEARR 0 260 T AT LU S G BEAL B GAR o REALIREE , B — ik SR o 2

(1) Al LATEAH A A9 26 0F T B A A T

(2) HEFREA S oTRENE;



1 EHHANR

(3) fEBWIAKHT, ARIEH HAM—%R, HAELH A Tl BE R,

) 3ok A 1 i 56 Ry BE LI -

Bifi AL 3056 2 X B AL R S 1 — OS2 el i, W KRS 58 E &on, FfRikiE. FdLik
5 ) — Yl a] fE R AR LS R R E S FRONEEZA = E ( sampling space ), HQ F/R; HEPLER
Pl #EA R ( sample point ), NFRABEER, Mo Rm. HEALRIMPENIEARSIT, AR
Bl LR 4 B S e I REA A ],

TEREAS S ] Q v, ELAT SRR R R AS Sk I AR AR 0 BEML B 4, TP 4 ( event ),
WHKEG T8 A4,B,C FFRR, (E—REHT, RIBKRQMWFENBENES . (EfrrEA 2z
QEAMMFE®RTHE, WEEIMQ AL, Hh S L OHARTRESH, HERKER—&
A RENFMN; Q B WBAREYE, BEFBREE P ELR A WFM. FHZ0E 1K
FYEGZMM R T M a0, B SR 22 R 552 35 0 5 Borel (A1 /R ) U8
ARG 1 R A ]

WRFREEAZEQPHEETFENES, EWE:

(1) QeF;,

(2) #H AeF, W AdeF;

(3) FH A eFi=12, NJUA,ef

WERF Hold, o RE. %#ﬁn R HE o A Q.0 , RAERoH,

EMEFRT, (QF) XAz E, XEAENRF oo ESRAME, B
Al EE R .

WQ=R, xeR, A ¥ICRA KIE (—o,x] &R/ o HH A R _# Borel o 15,
i A BMR), P WILER N Borel £5 .

EX 121 EQR—IREARSNE, F QR TR RN —NFE, Rt
VAeF, EXEF EH—THG R P(A) SZH0, EWR:

(1) EREAHE: 0<P(A)<1;

(2) IEMPEAH: PQ)=1;

(3) WIB AT IPEARE: R A4 eFi=12, HANA =@,i#j, f

P[OA,}ELPM)

WIFR P(A) TS A MRS PRRVBEERE, RiF AEEE ( probability ); —J T8k (QF,P)
R ESE .,

RN AR E L2E TEENAR, ISERESERARR LAR=&28, I
B 5 BT R T KA RIEYE, 7ESCPR1E h FRATTAR I ) B P R e B B A F
— Mk Q —YIFERN F o SRR R IERE LS4 200 & Fhs B U R BEL S

FI M A BEE S, ol S R — R 5 MR

H/R1.21 P©@)=0

WERed, BHERR D GEFINRN/DT 0.05) BFEEHRAENMEEZEH ( small probability
event ). /INEREMRE UFONLFRIEMRRE . 7EREBRIMRMA T, MERFMFE K

-5-



REESSIHH

BB P a] LAE A AT RE SR, I RAE — Rl i b /MR TR AT, WFE, BEEEA
IE%Q

AR RE ISR, R AR FEM R, B AITE X K
SO T 7 SR A S R T, BB SRS FLACRE OO R HE R B o . AT e T HEB L
A B BB A

MR 1.22 HRAMYE: &4 eFi=12n, HANA =0,i=;, N

MR 1.2.3 MEAR: MMEEWEH 4B, A
P(AUB) = P(A)+ P(B)— P(AB)

IEAKXEREHE B 2. '’ 4,4, 4, HIEE =AFMF, WA

P4 U4, U 4) = iP(Ai)_P(AIAz)_P(AlAJ)-P(A2A3)+P(A|A2A3)
i=l
A RS mi A S5 3P I 55 U B0 36 W B BIE B X A~ 5K
— i, M TFEEn NI 4,4, TLHBCEEHNER

P(UA.):ZP(A,)— D P(A4A)+ Y PAAA)++(=1)" P(44,--4,)
RAHBRRE, WHRASEDIHRE,

HEMBERE R RARN, EAHLE OFRA SIFAMTW M LR, HE EEN
B SCHBLZ AT, MRS, e . LT E R W E U —EMmE T A
BHWEMEM I, BT T AR SOUR ., B AT RAYE 8 3 ( f  Hik.

EX 122 B A4BEMIEEILFM, HPB)>0, K

P(AB)
P(B)

NEFUHBREZFHTER A ZEMNFGEE ( conditional probability ).
2R R 1 2 SO Bl 13 sk A K
_ P(4B) B
P(A|B) = _P(B) = P(AB)=P(B)P(A|B), (P(B)>0)
P(AB)
P(4)

Tt AR RV BEAME, RIEPERFURBUOBE, S 2 h S EEORE,
AR SER AN, B RIS HER AR 2 PRI X i AN A A, B
P(4,--A4)>0, W

P(4|B)=

P(B| A)=

= P(AB)=P(A)P(B| 4), (P(A4)>0)



1 ERAHR
P(A4,---A4,)=P(A)P(A4, | A)P(4; | 44,)--P(A, | 4-4,,)
LHEAXEMEBLTH - AFELAKX, ERMETIHER BFHMEN —-XGRER,
ﬁ%?ﬁ%$ﬁ%m$ﬁ%ﬂﬁkﬁ%ﬁn&AAﬁm4EQ%~ﬁ$#,%04=QH

AA =D #j), WFRA, 4,4, H QN — P EEEHAN 158,
EE1.21 2\EARK: B4, .4 2QW -0, HPA4)>0, i=1-,n, WH1E
—HFBH

P(B)= Y P(4)P(B| 4)

EASS FoR R RS BR O H WL, BRI R AR, RO REERMNT,
BRI & A T REAE R/ .

ER1.22 NMHEHLAK: 4,4, .4 ZQW—10F, HPA4)>0, i=L2,,n, #&
AE—H{E B, P(B)>0, WA

P(A)P(B| 4,

P(4, | By——LAPBIA)
D P(4,)P(B| 4,))
J=1

(i=12,-,n)

— ki, P(A|B)#P(A), P(B)>0, XERWHEMBHELRME T —SFE, BwTH
T AREMBR, AEGEERT, PA|B)=P4) , ANXIUELEI XL EEFGBMN
A A BHERBERAT AR, KARMEER, B 45 B RAMBEREMLD
AW, X EFEM A, BHHEM T,

EN 1.2.3 HWHEM A,BiliE P(AB) = P(A)P(B), WFk 45 BHEEMI,

TR 0 1 MFZE A IERERNXER, SO FEER:

(1) @, Q S{EfHE A M JF— A RN 03 1 M S5 S H B AT .
BRANFELREL[0,1] FARREHE — s, 2F M A= “SIEE”, T B= "R E 0 1", WM AcB,
(B3 A, B HHE ST .

(2) FFAIST RAEF LA BRI, Fa] FE &4, 0 EAAHAE R4
HUEAGERN A, WM 4B EAMZ < 30 4, B HE T,

S F =AF 4 4,B,C, 75 T 5 PUAE X [F B A7

P(AB) = P(A)P(B)
P(AC) = P(A)P(C)
P(BC) = P(B)P(C)
P(ABC) = P(4)P(B)P(C)

(1.2.1)

M #k 4,B,C #E ML ( independent ).

£ (1.2.1) pHER=AATF ML, WK 4,8,C AREEIML.

B EUE, YT ILABEALRI T, R AR T e B 4 5 SRR 5 e A i
P& BEREAR, AR X S R ST

7 =



RESEZINTTE

BAHWNAR E M E,, BRMARK E RE—45R 585% E, #4525 R A2 A B 7 5
fF, WFXAAN R REE M.

122 MEHZEE

e m s FALIAR KGR, B B WAL G T RUEYE, FRA A0 BEHL 58 0 25 1
BT R, BRI B AL IR A0 45 R BCR AL, X R A BEAL AR & 5 L Bl AE
SIAEAMBEV R A E R S HEE, WEE WA, EE T TERNECFL .

EX 124 EXTEFEAZE Q= {o} P LBE FIY—ASC {8 5 0H R X (o) FROVBEN T
= ( random variables ), # % VxeR , {o|X(0)<x} #EHELFEM, B

VxeR, {w|X<x}eF

H—HA B QF,P)H—EEE, X()=(X,X,)REXEQ= {0} LK n LI
PREC, WX Vx=(x,,x)eR", &
{o| X|(0)<x, X, (0)<x,}eF

MFRX(Q) = (X, X,) I n GEBEHLEE, LN ERENERE,

HER X G E, RREE X ESEHBER, TR kiR B L &
giit iR, (ERERSAMELRR, BATATREMARE RMEE, 51 A S s F R A B AL
ARG

WX PR &, x AAEESEE, FReREK

F(x)=P{X <x}

H X B4 B E ( cumulative distribution function ), HFR X RN F(x), ic M X ~ F(x) .

F(x)=F(x,,x,)=P(X, <x,,X,<x,), Vx=(x,+,x,)eR"

A X=X, X, WEKETHEH.

BKaa kB EAEENEE, RAOM EH R EE B NBRE i hizH k. Fifi,
BAVETHEEAE R A, BIBR .

THRENLE & (X,Y) BRSO F(x,y), XY EREIER, SAA0 MRk, K
filidh Fy(x) . F(y), KRR —4EpibLm & (X,Y) T X METY WS mEE. hbs
DAITRIERIpTE” & e

4 BB, S BR A A R E AR R (X, Y) A9, B XY 4 A ek, B BRA A
BREAT DL d KA o A R B o . L L

Fo(x)=P(X <x)=P(X <x,Y < +0) = F(x,+0) , Hl
Fy (x) = F(x,+0)
[vi] B BT 15

Fy(y) = F(+,y)
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WAL 5t PE A 5 e T AR SE oh B AR ¥ , P T RUXRRDE, QRGO A R T AR
RARCE, IR ABER S GHHR I REYLE B ARy . R AR R R R

(1) BRBBENER: FiARETL——F]2%,

ArBEpLAE R X ST REHCR BRECATSIME, AR X v BRI E . R A ORI R LA
it X BT A T REERAELR X, x,, o0, JUAR X B x, BOHER A

pi=px)=PX=x), (@(=L2)
HXMEESES, FHRSHEH, iefFE X ~{p}-

ﬁmwmwﬁﬁwg N j:j,ﬁﬁaﬁmﬁﬁmi

X|x x - x

Plpn Py Py

QSR e 1 (x,Y) R BRAS 0T S0 AN EOE (x, ) URR (XL Y) o Z B BE L [
=, ¥

py=PX=x,Y=y) (ij=12-)
HXDWBEESHI,
Xt F RN R X, HBRa AT

Fy)=F0)=Y 3 p, . FG)=Feon=Y 3 p,

x=x j=I y,=y =l
B RLRPLAE B X (57 A 5 R
PLY =)= P(X =x,.¥ <+w)=iP(X =x,Y =yj)=ipij =P ((=12,)
i=1 J=1

[f] B O] A5 2 H B ML AR B Y A A B R

P¥=y)=Yp;=p;s (=12

=l

IR pi=120Flp,, j=L2HX.VNXTFX, YHARIHET.
MU PO =y,)=Y p,=p., >0y, ,
i=l

P(X:xi’Y=.vj) = Py

G =PX=x|Y=y)=
pl;] ( i l B ]) P(Y:y’)

. (l=1,2,)

J

BT Y =y, ST X 9SS 5.
A, MY P =x) =3 p, = p, >OM 5, , B

=0



