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',_,-,,kmfa—c ba. zyua;;f%z:;)\.sm;awat 0
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t,zétF‘ tdt*“f é < 0 (2.11)

t,-t; BAE o BFET THB.

Bh (2. RoFd1 18 & F 3R %E ( consimint dampihg);
¥ 2 BE ~RABR ( 3e_nemiized damping ) E . 3R
%g@mﬁnﬁﬁfqﬁu%mzéwfﬁ%nnati,ﬁ

2322 ( compflete) ThB LY T.

@%ﬁ“ﬁ%ﬁ%ﬁﬁ&éﬁ??ié“ﬂ@nﬁ%%fﬁél

N ES 'n |
e &t <0 o (2.12)

=4 . . .

N Eo . o

BEN o) HRESBL 0L LT QN |

g =-22% - - @B

p—

¢ a%L
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,aL),_, ob 4 R _p  (i=t,2,+,0)  (214)

ET5 3. ARMAEMIBIL, 156 R 182 8% X

T e
R=3 Sdjt# (dij=di»o) (2.15)

- L,}f-li
Th 5.

_ Ei 2o Hamilton l%'& H &
o rag e
H‘V = ‘é.l 3?& Zé "' L | (2“.16)

) REThS.,
CL=T -V e T=To+Ti+To & (2.16) K12 KX T 15

HeT, 42 ~(To+ T+ To=V) = B +V-To,  (2.17)

Rhk VoswTh,a§ 82w, ot elrEznmy
L X Efon o HEL

=v-T (21

!

YEERT 32 é: wTE, Pedreg Ry / ﬁqu w (dynamic |
potential ) & o 3. o
P & @ v #iT Hamilton /% - G _
|  H=T+F o (2.19)
] T35, % b = (2.€) Lo Bk RAEE LT &) :;b, 27 L.
@) -unRa ) - & Raow, 7= LUHY, |

CH=T+V ‘ G (2.20)
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(2.16) A2 B E L)
dH _ d f oLk _ d

P

dt dt = 3%',; g dt

o n . n
o= d (oL ; =] B _5___ oL — QL_'.
{3[2{(5%)?# 5%;%] LZ‘[ o5 LT 5%, ?] 3t
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) nRr . Tl ) EBRTEIHRERTH ), RIERE
0o XERE R H s e BT 5.

248 R Hamilton 5EXE R Lt H 5. 25

£k po=oL/o% (2.23)
&) RSB HND P f{i#té?ﬁzxﬂ%d\. -

% o Hamlton 90 FAEKE

. oH : oH

%i = -979—,: Pi = - 'é’_i_L + QL ( 1 =1, 2; '"; V[) (2'24.)
= 5325 i3
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x=0 & FHEIKEEc L, To, i, M ¢ X=0 23D 1T
Taylo\'/%'*ﬂ? 3.
Flo_

()= T + L@ it 3 L35, (0) %2 +
()= ¥ (o) + Z N‘ (0) xj +

J
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$ 51X RF >y v TELEV L Taylor B J0 13,
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2 4
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BH RO EEHFERF LEPRB o TERB Lr. (3.2)
LT3ty
L= 43Mx + 2% - 1 xPKx (3.3)

2o (M)=my, (TMly=Ty, (K=t (3.34)
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THY, X1EA L) KERIToHT Fr L TUha, RGEH O

BERET 3B IF(2DREY Lagmnge FapriE A
MX + Gx + Kx Forethe T (3.4)
sii Ge=r-rt | | (3.40)
SR ic Mae WK ZsAUMTITH Y , G & RITHITH T
H3, T F#iin ¥ {*Jifimtf.a THECRIERET
>, (3.1a), (3.2a), (3.30) X & 5 M3 £ Z 48 ( posi-
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95t
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N

8

[§ 1]

Tive setinile) UH3 e nbnrsd, MEEHITH, KR
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BEii e s ElninTheR, SNREEFRERRRL
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CMAETGEB I s EE RN, SEIER I NS 3 HA 23
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{2.158) R 73 25d 3 BB 1BE Iz 1%

Mx + Gx +Dx +KX =0 (3.5)
bfixh. REL(DIy=dy THY, DRAAHRGTERIEBIT <
ﬂ%ﬁﬂz#x.

Azu 35)’iﬂ€0ﬂ§—1 5 h%,’i/&rvn( 2,30 RIE %

IT\L’<3=,( {{Uﬁgmﬂ.}g& g‘:%\‘”_’”ﬂ’%zgﬁ.
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HHEHE CH I AT, 35X 2 FRME(3.6)
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a%he B ELU Thh,
ﬁ@ZﬂmﬁiﬁiZ%?tﬁﬁL1&ﬂi%&3E&W
3.4 % 1% 1 (5). SRR
232 3.3 FANKo BRERvTRL T TG oY § 5.
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Vo p BTN KD B o BFBAEFL 0. - T T
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32 3.4 (35X H0ID(D%0) FEEE IR BL,
¥ E ¥ RS ( pos. semidetinite ) THh 2 & T 3. %ok F Y
LKoo N to @l BENE (B) 555 REFR(FER)
™5 5.

AED ZPEOZGEH Iz > v T3 AEBS 3 0N, BFE 3.2 3k
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| E?ﬂ—nﬁ BoIr K TR T 3 51 7% 8 5< Lagrange
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/T\Ui’Aﬂ‘f)ﬂ?bﬁi‘L\T}.%ﬁ.ﬁﬂ);}'\"—j—yy,?;y.

IFLX SN FHKE S v CHMRNTESIE, taik

BEix ( Liapunov) ¥ E T H 3.

P REARE T TR ES LT v s, EE 4N 2 5FE
o B3 Liapunov [6] & & i Chelaev 1= & » T EEBH ¢ i,
o BIErt%s i 1= .
| ifi 4.2 | Liapunov - Chetaev)
| Ko - A,fo")i7~|, a ) -uLiiFka3ee 7 v e -

LFE X NP FBIRKIEE s 0 T HMgENTTE wE 51T,
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S KEIFTCETH S,
% Poincare (& Lagrange n EIEE ~HIN L, R &)
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13



50
2o REEEHELEE P,

(2) YL H(P,3) 3 w2 H(E, ) NBBTEIFK TT5 o
RS EX0 IR S FERTH 3.

SEPR Y F2#ums v lHNRS enh, 20 B2 55
nEEWNEHLIN T 3L T g, ii?f;?‘fﬁ%i‘l’é AR
5T X o H o BEEHEA H(Ps3) B3 v 13 HIB3) s BRAE
ﬁia’ﬂ%‘iz“%a, o 2e 25, Liapunov o FERE i Hi1 3 FR
FEWAGEERIELT] Mo T FIL4.404EE W AR B IREE
BHin 3,

5. EARE RoMARE

Banivr i 7o BNy RE, FEE RT3 T 2 v e
B ms TR BB R armn 12, FBHTIEX 0 IRE o BB
9 EN T 3RS BT, 22 van(z21)AeE 4%
Rt EL 1AL, LR Ao Baiigz-s o 212 LK
(3] ¢ BB T nr o _

FiRBr i e A2 on3diAamnive 3 M5y F5aX
T LY .

X+ Tx= %'Z £t ) (5.1)

cEsnansd e N TTE, /}4 l/»"fw T N-R7k1Iv, ]

3wl (i1, n) 2Tk EE 45 nxn HAEITH ¢ H
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B, FE | W i kB R o BB BRI H S, f”’" (XX &

W X E U T ART, o E L s Bl 2m/w o A ARELT

55&15.F”n@ﬁiuﬂﬁ7siﬁ%€b25<.&

LEEBNRCFERTH I, by D T I T ETHE &
mimgm | '

L&%ttﬂsm%ms"w 1) X (&
X+ Wi = 2—_5:;3:[3 ) +ﬁt‘,(t) % ] (5.2)

T w w L w ,
3y (t)= "4d°) Z, [ Jijea cos fwt + gij.’;; sin dwt )
| ) (5-3)
ﬁ 4 (t) = ‘flqo + Z { ’h r«g cos dwt + ﬁ"d“ smﬂwt]
Floguet o Z3E 1= & ) (5.2) XNo ¥ ir A%
2it) = €™yt , (5.4)
DFhiELC 2 ENTE D, Fr L miz HiETe R, Vit 13)E
B 2m/w o EBPE T H 5 -
EWTA Mo s FwB mMed MY e N FICRE

[E1R"

m= m® + g;i gkm(k) (5.5)
Vi = O+ & gy, ™ (5.6)

b S AN IS S W (FEA - A A I l:%ﬁé‘g'o}'a NEA IR
OITW L E 52 T B

w; = w(o’-)— %—:‘ £t w, (5.7
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(5.7)y X & (5.2 1= 4K N F g
, JEL +fcu,-f°’2 X; -é e® f‘ \1, X,t)- bEa)mu)me
’ —~E‘(2w;"}*;u;{'£§+;«Jg”z) x; Al (5.8)
(5.5) 5 & w(5.6) 5 (5.4) 1= 4Ex F o & S5I5FE 20 (3

7 c L e e (R
x; = expl I, oMt ] £, % ® ] (5.9

;‘ ()

‘g‘ WL (t) (5,10)
: el'?i }5’{’1&‘,} éI.‘j};’é,.?: ;agﬁ 27{!&) Vs }ﬂﬁﬂlﬂﬁzig B B ;), }g]
54 SF,””*} FEATiEHI N BHAE e, LA LA
ks

D KU PRI E A B sk &) MRT nFt B 53491219

é;:f}f’:,

m

{(5.10) £ (5.5)r=4E A L, nﬁ@‘?mjég tt BZ F g IE

0. ooy . ¥z ., (0} _
e PV witeT =0 (5.11)
. b ¢ 02 U Uy u ©) (D, (o) m (o)
er e eV = £ ¢ t) 2w Wy, ! (5.12)
(.11 & 2 BE 13
’ﬁi = Vicoes{w, £-0;) (5.13)

Y

(5.13) €(5.12) & BiZ iz i § i3, 48 Jiz&w 5N l“),}(o)——

1

fw] (j=tnyd=t, L) »iBwHsbnd . BEs)
‘ ;- ,-w. ey e ki " ) -
¢NsBECH3 . (5.12) T BT "WBRE I E

T4 E¥ R, BN %L =m0 7 o5 WO BER sin WPt
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DIREINS TR L LD ET 3 e Thd. mY, Tab Y g

ko | R0 Bz 209V A BEEBrs EnS>N 3. b3
Lyp L okBi=3T 0 < &
[ wj @+ gw|= 0w (5. 14)

b1 3 e s, AR | WPt 0] 218z 0 5By JAHE 1= b

I RETES T30, &2 CIREE R L § 3.

.-, N (), ,
Case 1. BT A 1o irfshd izt l T W% 4w/2 1o a)fﬁ: w;

RS

Case2. 53 i, Lzt 7 W= 4w/2

Case3. &3, 5, 3Tl %"O)i'w,;(o)=1a)

Case 2 % Jw- wc‘_"’

%3, Casel TFho BHE KWL FEENDBIEIA

5
o B R, LTRSS £ BN, XA
L Case2 5 ¢& 3 »n Bieon 156 v 9% 133 o\, Case 312 %5
PEREPVIORETIEIRT H . 2 Rs A = 5 ARER
o BBEeG T & ) SRR S TR AR 3, W3NG
b Yy T EFRNEEL, RIFFEL/E3. Toitlase?
L3 g Be (2 EFER) L H3.

Ml 2 CasedizontmPolfcRo X ¥R 515z Er
Ry &5 T8 5. RAREM s mUaREPNE 1 53 5% e |

YRR H Y, K I REREG FFEEM L0 ) 2 LT B,
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Case 3A. w7+ W =fw oHE

4mV=q+iBt(rrily) Kex Aa-(BE(IrR-07)

=1 L o« = ‘fua”+ 1‘5{‘,\0”

| i - [\3’.,{;)’.;’ Ciaiwim)wgo)_\j;;)_ w;o)“)_m) “’am]_/ a)imij)
h=T"0R#(20) Ii=T"» &%
P = (o2 [(R - el il (- 20ima”) o

Gy 5 e (1) w), ) (0) (1 (0) 1)
+(5J&v'2 W w w; ] +“’a‘°w‘°[(9qa‘ i hijse)

ol PR oA - PR

%*anthn%%$&ﬁtma.

1. K&+ IO o (5.15)
2. A+Tr=0 m> A=6=0 ~ (5.16)
3. A=0k=0 po B=0,1%0 3 v1F fx0, ;=0 (5.11)
Case 3B. wf - W= 1w £1%E

Case 3A 22BN 12 H L T wg‘”a%‘ot w w‘;m » By otk % % 12( i |

. E ,

1»,():.(1 F1AMOP B R OM 20T AT #Y, R CRME LT
(% — 94 1= W= kIW/2 Be W wj"& W = RIW 2 6 1B 7 R ok *
Rixd 2 FEE ﬁw;é@s

A3l f»LﬁlLAﬁlgﬁ)‘le?% CHOINEBRISDT 3 2 & s8¢
THN, —Mlrt T LARLR) U EARBELr e B9 F3 R |

Y W% o BT R VAN T v B
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6. EriRERA

> = 23 n B@wA» nonautonomous i 1k $h Fcxt ¥ 2 HaA &
Gk o BiA i o0 T g N T < [10].

Bis (50K LRl o FAERNE AL, REL I TR
B FYisx, x i o0 <&M H. 1L E<, T o w T Y
N7 FL Ao L AT R

LY EHY s e T B,
% . |
X; = Q; cos ¥; +>:eu" (6.1)

nitp B, REL 4 HE N Y % R RALL, SRa K

B &2%&15 |
Tz et | (6-2)

y, = w t I eB” (6-3)

YA X

u 13 a;, U’c,‘t ””%f}(, A(, F & UBG liabﬂ)l%fy\( f)%

nEIREL, BB u® A® & ow B B RES T A
P RABE K b 3 o S IREE A AN CHATH S .
(6.1) ~(6.NRX BNV AN L, Ea0F AT IRELHF

K ks —18 o B2 7 IS TAE X 0¥4F5 e 3.
2 (k)
au + wi'z u‘;(k)

az (k)
u) w ou + w:
,Zﬂ- Yot ol Z ‘v ot
= 24, B®w, cos¥, + 2A"w; sin ¥ + fue (6.4)
o)

(i\=’;2) ]

=1L
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fii‘:ff (aJ'COSV; —4; JSM’P' t)
fip= o--
. . ; (R, (R
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