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ABSTRACT :
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In this book, the basic theories, methods, engineering applications and its
some recent developments in time series analysis are introduced systematically.
The book consists of seven main parts: mathematic foundation of time series
analysis; time series models and their characteristic functions; identification for
time series models and their parametric estimation; model structure selection
criteria; applications of time series analysis in engineering (i); applications of
time series analysis in engineering (ii); some recent developments in time se-
ries analysis which includes time series and wavelet transformation, time series
and chaos theory, time series and fractal theory, time series and data mining.

This book will be useful as a reference for both senior undergraduate and
postgraduate levels in automation, electrical engineering, computer enginee-
ring, instrument engineering, mechanical engineering, chemical engineering,
aeroastro engineering, etc. Also, it can be served as a reference for researchers

in dynamic data analysis and processing area.
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§1.1 MTERAGBAEEEARKER

1.1.1 HTENEXRHEE

MEMBLHRENEENZR-MRARNFEVERSFEVL &, RERATHE 5237
WHNARFF BRAFTEBREFFNZEZMEELM . BERERARORRE, RATLH 3
FUENAZNEAIRATRR , ARFTELSREF SR, FHMBRREENH K
SARKMENAERKN N NIRRT Z RN RN — R BT B, RA4T M
A — RN B e %) X R BEVLBL L B 2 ER 40 31 e . A AR Y AL 2 R B R BR O BB AL
.

Bl1.1.1 EREFTRS,FU X, RAFEHXE : REHTFHBBNZXERGIRE, M
X, REHER. AT B IZBEARGIR, RMNLFRRENLIRIX,,=0,1, 5%
TR

Bl1.1.2 ZAEGIEY BIEXHEEREER,: |NEBINFTHREABES ¢ AXH
REDLE R X (), FEEHN ¢, X()B—THEABEWOENEZERE, W{X(2),:€[0,0)}
REEYLT .

B11.1.3 ZEWREVYBRENEELRES,FU X, RAAENZ ¢ BFEOE, X5
— L, X, B— MR BRI =0 FHER 24 /d s BEE K BR T — %k, W
{X,,t=0,1,- | REEHLIE.

Bl1.1.4 ERRHVF  FERWEEEALEBFENEERS . & X()RRER
Z ¢ AR F AN TR B FENEE, N X()REILER,M{X(),:€[0,0)| 2k
MLt

XEFLELEABEILEES T REILE AR BB A TS RARNE
AHRAIXNRBMEARSAREAZFSH,IEHN Q. QFHTEe RAIEEXARELHE
B ONTEABIESF BEXSH QKRILDREL.ZE ORIATREF. SR OB
EHETERABRNESKE P E(0,9 LHEE.

EX1.1.1 B (Q,FP)BEXTH. TRACTHSEE EXENM €T, HE—1TH
LR X(t,e) 5230, MARBILZEEKEIX(1,e),tETIR(Q,%,P) LR, &
A R{X(e), € TH.

VLS RIX ()t ETIAUBBAN - PERAE. X(O)RFREENZ ¢ TLHR
B XOWFETRREFTHERHESHKAIRESE,IEH I. LA, 28 Bl LIS
mfB), AT LA A0 . X ¢ R B, NIBEYLE B X AT Bk D BELYg . ooh , ABCEE R SR,
FEPLER{X(z,e) tETIREXE TXO LW TER. MEEH ¢,X(t,e)R(02,%,P)



2 BB F Rl S A

FRBENER XNEEMN e, X(t,e) BEXE T LHEBERH, W ABNARIX(2,e),
t€E TIH—TMHRRBREL AR RE N 2K XFR AR .

RFESH T RREZRB T RATFIERIETTFIE,BHIEHEILT RS VAT OFFER,

(1) T#MIBRAIIE; ’

(2) TFE®TF], 1 T%51;

(3) THI%),13ERT51;

(4) T A1 #4EnT3.

ZHE T WH MBS B XA F S B FS, — BB (X,,t=0,+1,£2,-}
T, M 111 FE 1. 1.3 RS E [ AT S BEHLE R AR R AT 5 22, il 1.1.2 Fn
B 1.1.3.60 1.1.4 XFRF(4) K MEHLITFE.

BEALERAM L, B ERESHE T SRESE T RBEASS, ETUH—HRE X,
ZEEMBRRFTHE, MBI HBESR SRTRIBURFEIESE.

1.1.2 BEHEEMNYMFRHE

BIRMEVAR, FERARENS TS bR, FRAIEILERN SIS
SHEMMKE I HREITHE . & THRILSBRTRAN —RREFT S EIE R, BEED
A R ARG B R TR RGOSR T AEN TN M ERRAERE
5376 BRI e 221 1 B L AR A 48 A

EBX1.1.2 8 Xr=1{X(),t € TIRHEVSR,EE n=>1M1,,¢,,,¢,€T,Bl
LR B (X (2,), X(25), -, X(2,)) BB H BEH

F,l,...y,"(.rl,xz,"',x,,) = P{X(tl) < x4, 0, X(1,) < z,t. (1.1.1)

X 85 43 7 oR B 2 1k
F = {Ftl,"',tn(xlv‘IZ"“’In)’tlvt2""’t,, 6 T,n}l} (112)
WA Xr=1{X,,t€ TIHHRED R EE.

ATPAIERA BN R X=X ()t ETIHNARESFEHE F EE T HE.
(1) Xﬁ/ﬁ\’ﬁ.i’ﬂ‘:}:itl,tz,-'-,t,,M‘JEEﬁFﬁM:il,t,-z,-'-,t,-n} <)

F,l,...,,n(xl,"_',x,,) =F, .. (xil,"',x,- ). (1.1.3)
® ll ln n
(2) tHEH® . Y m<abt, B
F,l,...',m(xl,xz,'“,xm) = Ftl,---,tm,"-.t"(xl’IZ’""xm’°°""’°°)’ (1.1.4)

RZ HARHHRNREMAE XN HFEEE F.RE—EHRE—IU F #
A RYE ST R BR B R R B 7 3 B0 R LAt R A 7 7 1 T [ 0 ) A

EE1.1.1 F/REFBR(Kolmogoro) FIEEH REKSHE T B BX LR
RUEFMRI 0 BER F,L b FEMES R (0,9, P)REXEHR EHREITR|X(2),
t€TH X(O)MAREN HRPHER F.

PIURSEH R EHE UL, REHLE B H PR S 7 R SR R B AL B RS e i
E . BT REALAE BB 5 A o O RFAE BB — — %P R 2R , B ML i 0 SR A AE o 7T LS
BB 72 59 A PR 4 5 AIE R B0k



1% HEFIASTGKFEERD 3
d = {g,l,---,,n(auezy"',0n),t1;tz;"',t,, e T1n>1} (115)
KT MR, K

g (61,0,,70,6,) = E[exp(igﬁjX(tj))]. (1.1.6)

TESC PR B A, B 5038 BE DL 72 9 23R PR 4E 43 7 bR SO R R BT RE A, — AR A I BB AL
SRMFESEITRERRA F.EILSEREANRITIFTEEXHTF.
EX1.1.3 B Xr={X(t),tETIRHINIR, WENEE € T,E[X(¢) ], M
K BR 3 .
mx(t) = E[X(2)],t € T (1.1.7)
h Xr BIBE RS
MER € T, 8 E[X ()] 7, B Xr HZBrELR; & E[X () IFE, WK X,
H—BrEE R, R
Bx(s,t) = E[(X(5) = mx(s))(X(2) — mx(2))], s,t €T (1.1.8)
A Xr BIPh 2% R IR
Dx(t) = Bx(t,t) = E[X(t) - mx(£)]?, t€ T (1.1.9)
R Xy BT E R R
Rx(s,2) = E[X(s)X(£)], s,t€ T (1.1.10)
2 Xr BHRXEE. .
HIF L2 (Schwartz) RERH, M EIBMO D FZBRHEXEH—CHE, LB 2
THIXFR
Bx(s,t) = Rx(s,t) - mx(s)myx(t).
FEAIHL, 2 my(t)=08F,Byx(s,2)=Ry(s,z).
HERRE mx () RV BIX (), € TIERZ ¢ BTG, I ZRE Dy (1) REEH
A RER R ¢ X ME ey (¢) IR BRE, T FZE B B (s, ) RMEEER Ry(s, ) MR
BREEHLE R X (1), 1€ THERZ] s M BEREHAEE.
Bl1.1.5 RENIE
X(t) = Ycos(6t) + Zsin(6t), t > 0,
Hb,Y 5Z RMEEMTMFEVER, B E(Y)=E(Z)=0,D(Y)=D(Z)=d*,5k{X (1),
£ >0} B E R my ()R I BB By (s,1).
B BRI
E[X(t)]= E[Ycos(8:) + Zsin(6t)]
= cos(Bt)E(Y) +sin(8:)E(Z) = 0.
HFY 5ZHEM, ¥ .
Rx(s,t)= E[X(s)X(t)] = E[ Ycos(8s) + Zsin(8s)][ Ycos(6t) + Zsin(6t)]
= cos(0s)cos(0¢)E(Y?) + sin(6s)sin( 6t ) E(Z2) = a%cos[ (¢t — 5)6].
Bl1.1.6 WHEHLITRE .
X(t) = Y+Zt, t >0,
HFYS5ZEMEMIENO,DBENER,RIX (1), >00 B —B M B RTF RN



