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IMIu()t + 1A+ [KITu(e) = {p(e)t (1)
AP fa() b tule) FHIIEEMCEEE; | £ () HHIERNKEE W E; {p(2)}
SRS, AT AR A OB B S R B, M4 0 R el B R 1 A R AY
M RAEERERN BHEATERY i([Cllu(e)i,i =V -1, MAEKE[C] BH&H
TERIBEREL K] SRHEELIE B 7, 0 FRAGLRE T AR
[C]l= J_Eq,[ﬁ;-]'f[Kﬂ[Bj] (2)
XBR (1) A5l
([K]+i[C]l - IMDIU ()} = |P,} (3)
AR u, (D) = U ()l e 1 p, ()] = P le™ o FhR“n" BB NERTE n 84
HBn Hn -1 EGEHNAR L, o AEEAWESER, AEERER, 78 3) 5N
[S(0) U, (o)} = {P,} (4)
WAE o HE,[S(w) ] A —HEEBOER, BRI U, (o) | BAE BB R, R (4)
E-HBEREREBOTBRA, LB R T B R, Y[(S(w)] IEBRBUERR,
RAE RS EREARTEA, NRAWNTEE Cholesky 7k :
(S(w)] = [L(w)][L(w)]T (5)
xR (4) KRN
[L(o) V() = 1P} FI[L(w)]"U, (o)} = {V,(w)! (6)
TEFN I SR % + - G5 3h M B AE R ] B R R AR Fourier B 8k, XAk H
XS BESARA (IR 20N E) BTEZE kKX (4), HRTHERIEFZK, %6k
AB—BEL DN EERE, TREHEERSTRERE, & w M o, 45 8FAHER
R RERES HNH TRRE(RF TR 2" CHER):

[S(w) J1U(wp)t = { P (7)
[S(w)]iU(w))} = {P! (8)
W w; = wp + Dw; , WA (8) HRBGEETE N
[S(w)] = [S(wy)] - Quodw; + Aw?)[M] (9)
# {U(w)} = {U(wp)t + {AU; (10)
MAAKX (9) &, X B) AIER
[S(wn)“&UjE = QuwplAw, + Awf)[MJ(iU(wu)l +{AU; ) (11)
EXFEY, 4 Aw, SIAU H/NEEE B AU, | AT
[S(wp) AU, = Qwphw, + Aw?) (MU (wp)! (12)

BT [S (wp)] BEFEM Cholesky EH##, X (12) MRMAFTERX (7) ZALBERT

B R B (6) FritRmnlE U R (X8t (6) ) » Bk w,) BEATRH

AU REEA10) KRB U (w) X L EERBR(R) A8 TR(S) W MALR, ATk RL
HREMBEN SN TERS AU, BFE, TARX (11) BaEAR

[S(wo) 11AUP} = QuwoAw, + bw?)[MI(1U(wp)} + {AUXDY}) (13)

(JE 1] —XFFAERF IR AT ME 2 s, B Rl —EEE, 35

N RA PR E =29.4GPa, IHAA L v =0.33, KHEBHE R ¥ 7=0.1,FE v =23.5kN/m’,
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FELE 51 AR RIKF 1) 84 B4 123‘5
fEiigS e, el (7) HE T
H wy = 15rad/s B B | U i
(wo)l , RIGTEME R FRE |
b, #AR (13) RE w, B ' g
NS SRR i =
EUME, 5 HEEMHELE, |
F1HFH THE 2 hREL A ‘
FIRERE U, B LT E R ol i
HXTRZE R EARE L, U, b 165m {
TR RRETAS, M2 XHFARME R A RITR
LRI,
%1 FAOEERBAOLDNBBANRERERLY £
e \ ' ﬁﬁﬁg(%)
J ’ Ui, Uy, l Us, . U,, Us, | Us, Ui, U, Us, ! Us,
5o 5 0.11 | 0.00 | 0.14 | 0.00 | 0.18 | 0.00 | 0.22 | 0.01 | 0.26 | 0.02
(0.56) | (0.01) | (0.73) | (0.01) | (0.91) | (0.02) | (1.09) } (0.03) | (1.27) | (0.07)
a0 5 0.01 | 0.00 | 0.01 | 0.00 | 0.02 | 0.00 | 0.02 | 0.00 0.02 | 0.00
(0.05) | (0.00) | (0.07) | (0.00) | (0.08) | (0.00) | (0.10) | (0.00) | (0.11) | (0.01)
Lo | 0.04 | 0.00 | 0.05 | 0.00 | 0.07 | 0.00 | 0.08 | 0.01 | 0.09 | 0.01
(0.15) | (0.00) | €0.19) ! (0.01) | (0.24) | (0.01) | (0.28) | (0.02) | (0.31) | (0.03)
Lo . 0.05 | 0.00 | 0.06 | 0.00 | 0.08 { 0.00 | 0.09 | 0.01 | 0.11 | 0.01
1 (0.18) i (0.01) | (0.23) | (0.01) | (0.27) | (0.01) | (0.31) | (0.04) | (0.35) | (0.04)
50 5 0.02 | 0.00 | 0.02 | 0.00 | 0.03 | 0.00 | 0.03 | 0.00 | 0.03 | 0.00
(0.08) 1 (0.00) | (0.10) | (0.00) | (0.12) | (0.00) { (0.15) | (0.00) | (0.15) | (0.01)
50 ) 0.36 | 0.00 | 0.05 | 0.00 | 0.56 | 0.01 | 0.65 | 0.02 | 0.74 | 0.04
(1.73) [ (0.01) [ (2.09) 1 (0.02) | (2.40) | (0.05) | (2.68) | (0.11) | (2.03) | (0.23)
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FIATARI” M“B” RR) #HATI0F sk
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(k) —
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a) BEFEMENIESEERIAREHE L
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RKef b WEAKH, |APYE V() RHR(13) BRI Qwoda, + 80 M Ulwo)| +
fau*-v 2k (17). (18) HEmMMS, EREG TERARIBERZ)E, HTRBE
w =, BEEEEAREE Uy (o)) = 1Us (@)l + 10Uy (w)l, SREHESE s
BaEp@E e (20) ke R (23) 5 (13) Mk, FESBEERL (13) L&
%, MR kAT BTG R

(8o 3] 5LAE 3 FnZRHENF], BE 4IRS Qw,=35.31rad/s, Aw
= —1.0rad/s; @wo=236.31rad/s, Aw= —2.0rad/s; @wo=239.31rad/s, Aw = —5.0rad/s;
@wo=44.31rad/s, Aw= —10.0rad/s. XIJLFITHERBETRE o, = wy + Aw =34.31rad/s
(EBABE ay=0.16) BELELE, RABSEH T BEBMEHLE, SHFIRESTE2 B,
RN FamE 5B S EREMESRTESHANX (23) 8, k=1, BIBAH
TR, #PBEEN, B Ao HRK, RERAZEOTE, NAEPSEREDA
AR AR, XX RN A= RIFEOR

®2 BEREREEERYAOBETIRE
(w, =34.31rad/s, ay=0.16, £=1)
T TWHNEE (%) EmmT e (%) |
ESEES R AL /b x/b
0.5 1.5 2.5 3.5 0.5 1.5 2.5 3.5

0.000 0.001 0.001 0.002 0.006 0.005 0.031 0.002
0.000 0.003 0.005 0.007 0.002 0.002 0.009 0.009
0.013 0.023 0.035 0.046 0.011 0.016 0.050 0.062
0.060 0.108 0.165 0.217 | 0.051 0.072 0.265 0.298
0.002 0.000 0.010 0.000 0.001 0.002 0.031 0.053
0.006 0.001 0.003 0.000 0.003 0.004 0.008 0.012
0.003 0.006 0.016 0.006 0.009 0.021 0.056 0.142
0.011 0.026 0.068 0.026 0.043 0.093 0.250 0.603 |
0.000 0.003 0.004 0.009 0.00t 0.001 0.015 0.002
0.000 0.001 0.001 0.003 0.002 0.031 0.044 0.008
0.002 0.002 0.002 0.033 | 0.008 0.014 0.028 0.059
0.008 0.009 0.006 0.172 | 0.038 0.062 0.127 0.275
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