JIa0.4. Buoip K®JI y maTpu4HOMY BUIJISI.

Second Order Systems

Consider the system

Mi+Cx+Kx=0.M"=M>0.C"=C>0.K"=K>0

E(x,x)=3x"Mr+1ix"Kx

%E( ¥,x) = x My + x Ky = —x" [Cv + Kx ]+ x"Kx
€l

(—!E{\'* v)=—x"Cx

a7

Some interesting generalizations: /
7

1)C=0, 2)Ccf =C, 3)K =K/

AN

/| The anti-symmetric terms correspond to

‘circulatory’ forces (transfer conductances
in power systems) — they are non-
conservative.

The anti-symmetric terms correspond to ‘gyroscope’
forces — they are conservative.

Jliis MexaniuHoi cucteMu 3aranbpHoro Burisay (Walker 1970)

MX+Cx+Kx=0 (3.13)
MPOTMOHYETHCS IIYKATH KBaApaTUUHy (QyHKLII0 JIsmyHOBa y BUTIIAI
V =X Fx+X"Gx+x Hx | (3.14)

ne F, G - cumerpuuni matpuii, a Marpuusg H Moxe MaTH JOBUIBHY CTPYKTYpY.
[Toxinna kBagparuunoi ¢pyHkuii JisnyHosa (14) B cuiy cuctemu (13) mae Burisig

V=-x"KTM*Hx-X"[26M*C-H k- x"[2F-2GM 'K ~CTM *H[x.  (3.15)




Sk BuaHo 3 (15), Bubip matpuni F =GM K + %CT M ™H wmoxe 3Ha4HO

CIOPOCTUTH aHali3 3HAKOBM3HAUYEHOCTI (32 YMOBHM, WI0O BHpa3 CIpaBa €
CUMETPUYHOIO MATPHIICIO), OCKUIBKA HEOOX1HO BUOpATH CTPYKTYPY TIIBKH JABOX
marpullp G i H.

lpuxnaou suxopucmamnts y3aeanvHenoi keaopamuuHoi yuxyii Jlanynosa .
Jam  posriasHeMO JBa NOPUKIAAM, [0 UIIOCTPYIOTh  MOKJIMBOCTI
BUKOPUCTAHHS y3arajibHEeHOI KBagpaTnyHoi ¢yHKii JIstmyHoBa Budy (3.14).
Ilpuknao 3.1. [ipockoniuna cmabinizayis Hecmilikolo NOMEHYIANIbHOT

cucmemu
. . 10 0-g -k 0
X, —gx,—kx, =0, M= ; C= , K= ;
01 g O 0 -k

X, + X, —kx, =0,

0 g-k
Bubepemo G =M iH=C, toni K'M™H :(_Qbk 0 J;

~k+g%/2 0
F_K+%CTM1C—{ 0 ’ —k+92/2j;

V=x"FX+Xx Gx+Xx"Hx:V =0,

YMoBa a0aaTHOI BH3HAYEHOCTI KBaapaTuuHOi (yHKIii JlsmyHoBa (3.14):
9°/4>k.

Ilpuxnao 3.2. Jocmammui ymosu Hecmiulkocmi MexauiuHoi cucmemu npu
HASIBHOCMI NOMEHYIAIbHUX [ HEKOHCEPBAMUBHUX NOUYILHUX CUJT

) 10 k, —e
X, +kXx —ex,=0;, M= , K= ;
X, +ex +k,x, =0.

Bubepemo kBampatnuny ¢yskuito JlsmyHoa V = X" HX, me H=—-HT,
TOM1



V =-x"K"H x:—%xT(KTH +HTK)x.

Teepoorcenns. SIKIIO iCHY€E Taka KOCOCUMETpUYHA MaTpullsa H, mo MaTpurs

K'H mae 3HAaKOBHM3HAaueHy CHMETPMYHY YacTHHY, TO HYJIBOBUH PO3B'SI30K
cuctemu (3.16) € HECTIUKHIM.

Hanpuxiaz, ymosa nonatsoi BusHavenocti K'H +H 'K > Onpu

2e? e(k, —k,)
_ _KTY- >0 = 2e>k, -k
H—%(K K"): e(k, —k,) 2p? 17 R

(mpuitasito yroxy, mo K, > K, ).
3aBIaHHA 1JIA CAMOCTIHHOT0 BUKOHAHHSA

JlocnmiauTy CTIAKICTh HYJBOBOTO PO3B’SI3Ka  IPH  PI3HUX 3HAYCHHSX
napameTpiB T, €, o (pe3yabTaT MOSICHUTH Ha OCHOBI aHAJI3y CTPYKTYPH CHII)

X'=—7-X'-2-X+¢&"V,
{y”z—r- y'—g-Xx=2-Y.
X'=—t-X4+a-y+a-y—X;
{y”: —T-y—a-X—a-X-Y.



