R

27.0000  1.5000
13333  1.6667 -0.3331




il

)i

FHE A =1 EA

£ 1 18 B

E & T F % A

@@lmf%‘*ﬁ% R B

TONGIJI UNIVERSITY PRESS




HERE

“ERPEREC R R A B AR TR U B Ll AR — 1) B B AR R, A4k
] R I S ) R B (OB B A BRI B T 24 AT ST e e 1% 3% 1 36 ok 1 i
AABFRER R B R REA S EFRE. B0 H &, AR TR, B0, f i 4 0%
PERESCHE , Sotk Iy B RFAE (L ARFAE 10 B 2 8 I A9 %ot . BB BE IR T DA — o MU O IR > R
ESHERI EUEBERIT—TNA T FI A Matlab SRR AR 57 28 A0 B0 BT 6 4 25 1t
ES2HES.

AAT] LAFE P Sr B AL B TR ZE BF A BE € L AR MBI B B B =S % 5, [
AR SR AR BRI S % 18 XS A LU TR TR AR A R A2 A B
H—ENSEER.

B B ER % B (CIP) ¥i7

SHRE/ THE,BE X% —2 W — L. [R5
K2EH A, 2016. 3
ISBN 978-7-5608-6277-4

[. D% N.OT Q- II.0%HERE &%
EER—#M N.©O0I151. 2

o [ hAs B 4548 CIP B0 4% 5 (2016) 55 065080 5

T EEEEE T =R
ZERE@E 2w

¥/ T B K OB
WERE BN WEBRM REE HERE Bk

HHRETT R R¥EHERE www, tongjipress. com, cn
(Hohk : b7 DOF-3% 1239 5 HR4 . 200092 HE3E:021—65985622)

% H 2EKMHERE

Ep R KEFREEPRARTIEAF

s K 787mmX960mm 1/16

En % 12.5
En 1—3100
250000

2016 4£ 3 A% 2 IR 2016 4£ 3 A58 1 WENRI
ISBN 978-7-5608-6277-4

& &=
a5 2% 2

ik
S

32.00 JT

AHERMRABEE, FEAELZITHESR ERAE S8R



[l

]

“BRURHERERREIAPSFEE LS LB —TEERH KSR
BERATURRE RARE IRFEARSHEBELNTH, AHEREL
BB TS A B AR AR TR A B ) LUK R AR R Ko iR T RS2 R ] R
W EFERFEEER A A — S H I SRR TR R EEa. £
RENBERRY RIS ERE L LA A TAF LR KN RA—H
A R AR KE LB XX T REENKERE N T EHNER, 42t
BTGB RE LA AR RRAH ERE G LA T U EN TP LR EBE
R,

KB A REI I IR ES L AT F LAY B, UL ESA Y
BWREN M RE, RN DT BB I, A AR ESH EREARNE
FEFEAMA AR LR R HEAEE LR LSS o A
AREEN R SATHE, SARRE. T ERRA TR, B R E R K
T RLRAEE R AR B K BB T ARAR SL IR B

ABEL RN ER E R THXF LA ERERARE TR T BT, Rt
X T RERKAE Matlab P LR N E. KB HTEARHERE AN 2
ENSE, 2 I FHKERS S 2. SASREENERN AU TELS . £3 %
MEERE . E S EHAKASE. AP M T B4R M. A, A hEiT
P E B TRARIEASME 5 A TRYRAIRMAEER THANL X
B 2 kTR A T L B R

MTBEKTEHR, BEREARR L REEZL O AR ECREH
T 45 IE.

I
2016 4£ 3 A



RIS
LB FTFUTeeeveererrooneraseannssssnaniereenssasisnsaninsssosossssensesssasesssssssssnes 1
1.1 FTRNEAGHELD: o-eeveecseesossossosssesssosssronssassasoosasnsassosasstrassensansane 1
1.2 AFHIRRBYPER eeverrerererrremnrmecistimtitumeminiimenememisrmsiesinssersesmes 7
1.3 A0 BRI oo erererorenesssansan S SR 12
1,4 FEFIBREE ) eeecenreensaneetenteniianinriciriieiiietieranatietentierieecaacncencs 18
1.5 Matlab fEJ4] ceeeeereenreseemmemiemieiiiiii s 21
1.6 47555 Matlab SZI coeeeerorassersersnnseensnarecistrmesstemsasssssasesseane 29
SJEBi— eeersenessnnnnniirnstinnssisnnieattniinttetetttsestninsesststtessstassssrsesane 25
T R P P PP DL PP LT LRI PR 29
SE2E  AEPE cceveveeeerrereiiiiii ettt s s s s st s e st e 31
2.1 FEREBIRLAAE S G Herereeeseassassosssosssssnsantenstsseasssassnsennnsasians 31
2.2 JE e et et e et te et et ta e e et s s s e nae 40
2.3 AP H e een ittt iets ettt st sttt sttt s eas 44
2.4 HIJEE v e enrrerernnra e e e 48
2.5 BEREM R rerrererrerrr e e 55
2.6 SH[EE Matlab G20 +eeeererereesrrnntrirititiinntitiititiiniiiitietiitiarian, 59
B L T P T P P PP PO PP T PP T PP PR 67
DT T T L R TTTTPP T PRPP 70
HIM FERANGEBEIRELME eooircorincmnsocissisissnnssonsessssssssssisisisossnse 74
3.1 nHEMYEBIBHIRE «rerororronsasssroirssssssssassnnsassssransssssnsssase 74
38 T S e cnsinnenn s cin st mamisn s nmsan e s AR S SRR YD 76
3.3 [BAHIR AT FURE -+ ooeveerssorssrsassonssrsscrarssssssossorensssnsasss 84
*3.4  [JEEZS[H] eeeecrrcesserstnntieniiitiaiioiiiticitenieiisnsttsissiesisiessessans 91



3.5 (A B AT IEREEE [ reerenreeseesresesssssrsessssnnssssnensssnsensssanannns 102

3.6 [AERZHYS Matlab SCHE  ceeeereerrianietiniiiiiieii i eia s 110

B I kTR PP PP PP PPPPPRPRPP R 114
e T T O P O T PO PP P PP EP RO PP PRPPPTPPPRPRS 118
EAE BHEHIRLoeerrrrrerrererre i e 120
01 BT RREIGETOHE oeeeeeresmmmn . 120

4:2. BWEBEABMMBEALE worovsmcvisaossssssisanasscssvsasssssovsissainvons 126

4.3 LM T TRLHARBILERE ceeeveerrrmnecnmeciiaiiciiiiianiiiiianneiieiitiinen, 131

4.4 BHHBREYE Matlab SEIG  coeeeereersernscssenesisiersinsienintenecnenaes 139

B3 1L P PP 147
TP DT DT DT PP PP P PP PP PP PP PP 148
ES5E A STEAERERERITEEL coooeeeerrerrermems.. 151
T S T =t oL T CENEM PSSR EERER RS s ————— 151

5.2 ACUEREFIAEREBITTRIEL ceveeorerrererssoranssniaintinsisninsnssanasases 161

5.3 SEXTFREEFERIRTFAL soovrererrorermermiiiiiiiiiiiiiiiicieieeees 167

R S/ 1 BT P P P P PP PP PP PP PPP P 175
5.5 ARAEME MR RERT 1L S Matlab SZH eoeerereorsenncrenennas 184

B B T T T P PP PR TP 187
G T D T P P P P PP P PP PP PP PP PR PP PPPPI 188
vl - LT PP P P PP PP PP P PP PP PPPPPPPPPPTS 191



F1E 17 3 =R

TR E—MEEE B, EREMRAHERBN— P EAT A, R EERE
E‘J%’l‘@ﬁﬁ&ﬁﬂﬁ%%ﬂﬁlﬁ%f“ﬁ%ﬁjfﬁ. AR FBENFITH R E L MR
HAtE T EFRNE. WIMNENBH n BriT 5 KR i 2otk 5 240 /9 52 B8R (Cramer)

.

1.1 173XREEE

—. ZH 5 =M1

173 BB e R AR I B80S AR R AN B0 R B — kO B A 4R i

. B, % F—A Znd A

{alll'l +01212 =b,

aznxy t azpr; = by,

*‘JFHZF]%‘E:‘- % alldzz T apdxn #0 BT]' ,*15%%7

biag; — ab anb; —byas
xy = 1422 1202 . Xy = )
a)idz —apdan andz; — Qzds
ATRLAR B, tndkid
ap  dp
D= = dadndgz T Az
az dy
bl (757 an bl
D, = = biayy —anb, D; = = anb; —baz
by az as by

WL 2) AT AR R

(1. D

(1. 2)



b ap ay b ‘

7 = bz a2 Q, Ty = asz bg _ &
an  dp D ay  dj D*
az Az as Qs

Wi, ek B AR RS T T
EX 1 Hans as ans ax WNBHRIBE) 2 17 2 IR

apy  dp

(L 3)
dz1 dz
ﬁﬁﬁ ap daz _alzaﬂ%ﬂ‘]ﬁ%ﬁ(l- S)Efﬁﬁﬁﬂﬁ:BﬁﬁﬂEﬁ,#iﬂﬂf
a 4z Eﬂ
dz  dz
a 4ap

D:

—dandz T dpzdz s

az Az

ﬁcl:' ’ﬁ Ajls Aizs Az1y A2 "44&1"?7U5tﬂ/‘3ﬁ§ ,ﬁﬁkﬂqﬁkﬁ,§ﬁﬂ%ﬁﬁﬂ ﬁ? djj El@
B—AFR i MSATER, RIZOTE AL TS 47,88 =4 T hr 7 MESIER, F W %00
ESUAR- SR

ERTBATIIARE AT E 1.1 K2 12.

2 an B an WELRAERN AL a2 an B"Jﬁ%ﬁ\ygﬂﬁﬁﬁ ’
FRZHTHIAEER EX AL L oo R 2Z B LRI AL
PITCRZ R ZE. X — i EATFI 8 I R o f 2o .

s . 2x1 tx;=3, EI.1

Bl1.1 H%ﬁﬁ'!iﬁ?kﬁlﬁ:mé%ﬁﬁﬁéﬂ{

fr ] _21224.

2 1
|:_5¢09

B omT D:)l 3

F)flzi»?‘iﬁiﬂ%ﬁ'# T :% =2, 1 = % =—1.

i WEKX LE,XBEESE D R HiZ& vt B 4 69 R B v E 1 175
ﬁ(%ﬁﬁﬁ?fﬂﬁ) y 1) B':Jﬁ:f‘ D, %Fﬂ"%“ﬁiﬁi bys by §y% D LP-TI E‘J%ﬁ ajn s

.2.



aznliﬁ@ﬂ‘]:l‘)’rﬁﬁllit.xz B‘Jﬁ‘% D, %Fﬁ#ﬁuﬁ bys by gﬁ D ‘:F’Iz H‘]%ﬁ aiz s
azzﬁ?@ﬂ‘]:f‘ﬁﬁﬂﬁ
EX2 H3X3=949Ha, G, j=1, 2, DHM3I T 3IFNHRXF

A=K T HAEE R

dz Az dgs

dsz  dzp  dsz;

A dzzdss ‘+‘axzazxa31 +a13a21a32 TTd3dzedz T A dzzQsy T dAypdzidss

a dap

Eﬂ dz) Az Azs =unagga33+a|2az3a31 +a13a21a32_a13a22a31_alla23u32_a12a21a33-

az; d3z dsz

LR T, =BT IIRA 6
it PR N EE NGRSO
Z B LA IE 515+ F i 3 4L T )
“SHALEN” (B 1. 2)iE4z e i — & -\{’
Lk L 3 A TERMRBHIES , TG —
AR LY 3 LR TR S BT ;
6 WA FRACRTEL R = B35 RO 1. —_

Bl 1.2 HR=K1T51K

1 0 1
D= |—1 2 3]|.
3 1 1

& xRN, 15
D=1X2X1+1X(—1) X1+0X3X3—1X2X3—1X3X1—0X(—1)X1=—38,

T EERE A, M ALEN FGER TS =752, X T pr X E & B
#1310 A8 H.

—. H 5%

EX3 HMIEEHL, 2, -, n HRH—MEEEERTH 2 A FHA. K
7&]_'4\ n g&ﬁ?ﬁ” ’ﬁﬁﬁﬁ?ﬂl viEﬂE(l'] 132 fude

Bl , (1234) FI1(4312) 82 4 HHED, (215463) B—A 6 LHEF, Ml (1346) A
J:HE.



X4 T n FHEI) Grigeee doeedpee i, )P EGH L >0, MIFRER i, A, 44
W—A B F. 75— n ZHE S bl F B 8 BORR b % HE S B9 R B
1’51’(1.1 iz"' i,,).

HRYE bR g S ATHEAN T 5 it B HE 91 B 30 P i A — A n RAHESN Gy e
L)AL i =1, 2, -, ;) KEHFE i, BT BBIA ¢ 400 4, 593980
ANECH ¢ THES BT B SRR A B FRIUR X HES B0t e 4. B

n
tliyig=ri,) =t +t; +++1, = D, L.
i=1

B 1.3 HEHS(421365) B FEL.

iR R 4 HEAE B DL BOL R RN Bk O.

7 2 MR H 2 KB 1A, SO~ 80k 1.
75 1 IR e 1 REECE 2 4. SO 3 B9 0k 2.
£ 3 BRI He 3 KAV 14>, SO R N800 1.
£ 6 BYRGTE L 6 KAYECA 0 4, SO 7 89480k 0.
£ 5 FURTTE HE 5 KB 14 BOLHF 508 1.
W LRGSR HE R A T e ’

HEZ 4 2 1

Z;
PR , i s HEB 1 335 - 250h
7(421365) = 0+1+2+1+0+1 =35,

EN S WFEECHABEIHESFR R FFHES ; 1307 BO B HES | FR S B HES.
=. n 1758
WML =175

= dndzdss +(1126123a31 +a13a21a32 —

a1 Ag3azy — Ar2d21 A3z — A13d2d3).

M BTN 4548
(1) =prfra13E4 31 T,



(2) BIHE R AR RAT ARSI 3 TR EFR.

(3) BIAT PR T  HiZIULR T B ARBONUT HES 5 » QR X B Y
G brAa L HE I AR HES U IBOE 5 225 HES L 67 5

o S R B

ayg dp dgg

= Z (— l)r(jljm)aljl A2j, A3j, -

Jiigdy

az d2 dz;

dz  dzp  dss

Her, D) K EiA I 3 BHE G jags )R AL

H i AT LASEAT SR SCHES 2 » 751 =

EX 6 WA ATE a (i, =1, 2, =, n) HRW IS
apn Qi o diy
dp  dgz "t A

. | PR n BATEIS, B BEHERR N AT BEHERR OV B B RN TR

B AR ARSI 2 A TERTR vy, ay, -+ ay, KB, BTG SR 4%
1% TE 2 HOATRRE [ SRS HET IS , 20 7 51674 15 ) HE 3 2 1 HE ) ) B
R A HEE R . B

apy ap vt A,

azy Qagg Tt A irgori )

o | = 2 (— 1)1z ayj Azgj, Agzj, ** Ay -
jljz."jn

Ayl Ay s Ay

He, D) RRKFTAH n BARB jijyein KA. £750 A A 7 90 K detCay) B

g iy

lag |+ X BE a; ENAT KM TR BR(— D2 ay; - ay;, ++a,;, RETHI M —
FBEIT.
EFE (D) nBATPIRE 2! TERBON, B LA IE S B35 A L 675 6 0
(NUFETLREAFIFH BT 5) 45 5 —2F, Bk, 4750 RS0 BT TR —Fh ek e LY
¥ (2) ay, az, ay, FIFFS R (— 1D (RMEFETTER G P 5):(3) —
TR || =a. NE R4 HE T SHIRE.

Bl 1.4 HETHL



— O O O
o N O O
o O w O
o O O &

ﬂ 1?§ﬂit—ﬁ1ﬁﬂ~](— 1)r(j'j2j3j") aUl azjz (13,'3 adjI 9m%g$ﬁ§mrﬂi- al]l m
E%—‘ﬁ'v{gﬂﬁ (114?&07&/‘:&%@]‘1 =4; [F# AT 15 J2=3, j3=2, ju=1. BP47%1
AARRNFHI A

(—1)™™¥D X4 X3X2X1=24,
BT A
D=24,
£ o, ATE 3
0 0 an

0 St Qo 0
_ Criae
= (— 1)Uy, s ***am

nln—1)
= (—1) 7 anaemn*an.

Bl 1.5 & » 1151k

ayy 0
dz dax
D= azr  dz dzz  *tt 0

an Anp An3 Ut A

HIME, B a;5400G=1, 2, *-, n).

| AR —RITH (— D9 ay, ag, +ay, » BEHEANEHT. —HE
T ay, BAS—FTABRE an 70,8 A ATRER j, =1, B0 D A FH au KIIR
XA GEAR R F , HALTE R T ; — I ayy, BA AT, B ZATHHE anfl an
HEH an EMEE—F, 8 azj, AEEFIR A % —F1, BNABERR ax , BT LA azj, R
B az o AT 7o =2, B) D th A & aax BRI AT BEAAE , HABILE R % 5 LA
BHEHE, j3=3, ji=4, =, ju,=n. D RF anan a., X—TRRF, HALTE

160



- 23w ae
F.HFDE a0 an e @ =anan"""am»

an 0 0 LA 0
an a2 0 g 0

P
Ik D= |ay ax az <+ 0 |=aparasp dam.

Ayl (2% A3 e Apn

Fr e 17508 F =AEAT51K.
[FHEAT 5, =/

apn diz a3ttt Ay

0 dz A Aoy

D= |0 0 Azz  **" Az, | = Andzdszz***dpy s

Q@ 0 0 = g

Hf,a; 70G=1, 2, =+, n).

FFRTE 0L -
an O
0 Aay 0
D=0 0 ayu = 0 |=anapaypa.,,
0 0 0 Ay

HA,a; 206G =1, 2, 3, =, n).

XFATHIAFR AT AITFI. 1750 W ZE B ARG T M B AR EXF
L.

=ARATIA B AT E, BWET EXMAL LR

L2 175X ER
L 1A 8 T80 S0 (HR AT R I, L4750 XB 8 » Bokat, B

R SCHEATH R B ERIRG. P, A5 i 4751 X 0 2 e -F i —Se 57,
AT A7 51 B 5



—. TR

NPT
154
a;;  dip (25 ap dan Ay
a a a; a a a
D— 21 22 2n I e 12 2 2
(2291 Ay Ay a) a2y a

47518 D' Afr8IK D KBTI
MR 1 73X D SENEERIX DT %,

CUEP % )

AR 1 A] - 4780 2 AT 5 5 B [R5 i Ao, 47 8 XA B L AT A
L RRE B A [ BT, SLZ IR

MR2 E#RITHXAPIT D 118X

GIEPH B, )

F O, PTG GER e (o).

#ie 1 AT AAE B T G BT R G E 56 AR Wkt L% TE.

iERR  JEAHEI B REAT (B B4, T D=—D, & D=0.

MER3 A1 GD hTA JCE  #RFLAR] — N k. 55T I & 3
IeATHI, B

ar aiz din an a ap
. :
D| = ka 1 ka,'z kd =k ajp A b Ay | — kD].
A, (4] Ay Ay Ay Ay

IERR Y4 i ATIRLASL £ S ATRIEH
D, = > (— D iz qy - (kay )+a,,
=k, (— DYy eay a, = kD).
F OB ITEIDELLRIEH rik(ck).
¥ 2 PR AT D A TR A B F AT AR BT 5 A5 1

LA .
#it 3 750 WA AT (B JCE LB W TP ETF.



—2 —3 4
Flan, 75 D=| 1 5 3| .HAE T 5E =175 R ICE B A, R

3 15 9
HadEie 3, v HEAS 3
=2 =38 4
D = 1 5 3|=0.
3 15 9
ay  dap A —10a,; 5ay; 20a;;
Bl 1.6 iX|an an an|=1,3R| —2an an 4daz]|.
az  dayp A —2az . azp Adas
—10ay;;  5ay;;  20a;; —2ay;; ap 4dag
fi# —2an  axn dagy | =5|—2an an 4ass
—2ay  ap lday —2ay ayp das
ay  ap A
=5X(—2)X4|as azx an|=—40.

dz  dzz  dAzz
MR 4 EITHIIE S AT MITRERZE P M NS oK, #R 2
PIEZ D
an apz - (ay+by) e ay,

az Az °°* (az,'l‘bz.') Tt dg,

D: b}
an @e ey b)Y v ay
1l
a Qpiz -t 4yttt A ay  ap o by ot oay,
D= a:,n a;zz ces a.z, wes a?" + a.21 d'zz ces b.z, see a.zn :DI_'—DZ.
a, [} AL ¥ eet  Qun (78] a2 Ll b,,,‘ LS ¢

iEB D= > (— 1ye™0d ayg, =Ly, + by, ) »aq,

J1ig* iy
= Z (— 1)1'(1])2"'!,,)(1‘]" "’Cl,j’, "'av'j" + 2 (_ 1)T(j112"'i,,)a]jl ".b’j,' .“a"fu
= D1 + Dz.



F o ARG AT A B RO A1

MRS KR E—FTN AT BTAICERELE £k € R JFINE 5 —
B AT) XA B HoeE L IR AFT 5 AR,

Bt , A% & s SIhnRIEE 51 L, A

alx LR al' e all LR RS al" all e a]'+ka1] LR alj e a]"

an am v agy t am an = apthkay - ay - am
p=|“ . , = .

a, R Ay Rae an] vee Ayn ay e Ay +kanj ree anj Ay

iERA PR 4 FidfEiS 3. BPRTHIESS.

F O OUBRTEE  ATMBEIES AT LR s IR i‘éﬁj FIEE i 5
. i2E ¢ + k.

. pitE

HREATHIAT , 5 R AT A = M8 20k

g =7 =132
I =<1 0 2
L7 #H8GHKA D= '
B HRATSIX -l b B
2 1 1 0
0 —1 —1 2 L =1 0 2
1 =1 0 2| rier 0 —1 —1 2
M D= i
=1 2 —1 0 == 2 =1 0
2 1 1 0 2 1 1 0
I =i 0 2 1" —1 0 2
r;;—l—rl O -1 -1 2 r;;+r2 0 _'1 _1 2
ri—2n 0 1 —1 2| ntsn 0 0 —2 4
0 3 L =4 0 Q0 =2 2

$ =1 0 2
ner 0 —1 —1 2
o 0 —2 4

0 0 0o —2

=—1X1X(—=1) X(—=2) X (—=2)=4.



AN SRR BTN ES AT A TTEN 0. R E T 5
{AT et AR — AT — A TER RN 0, SR — 1740 I T LAGE 4 1 B B 1L
o647 A — FURES — A TR AL A 05 T IFIAE 19 77 2 4 BRR 225
TR SR A FROME — B9 s Ik T & T A b = f A9
3 KA A2 1T R M TR R TSR A7 310 1.

B11.8 HHETIIK

—_ = =

—_— —_

— (%) — —_—

O =
.

B EEITHK P& GD DNEBZ AR 6, BT . = lAT RN
BISE—AT R A R F 6,885 & 4770 008 £ 56— 17 F HAL R L =M sIR
A, B

6 6 6 6 1 1 1 1 1 4-1 1
T T B 1 311 nn |0200
_— =6 6 =48,
1 1 3 1 1 1 3 1| n—n |0 0 2 O
1 1 1 3 1 1 1 3 0 0 0 2
Bl 1.9 HE 2 s
r a a a
a x* a a
D,=|a a =x a
a a a - X
221, 8 AYfRE: 153
xt+n—1)a a a -+ a
xtn—1)a x a -+ a
C+Co+Cy+++C,
] r+n—1)a a x - a
xt+nm—1Da a a - =x

e 11



