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2
a%[[((x)g—ﬂ+ m(x)aaT‘;: 0, 0<x <L (1)
w(0.1) = 0 Lu(l,0)= f(1), (2)
u(x,0) = 0; a%u(x,O) = 0, (3)
,K(x) m(x) ,u(x, t) t
w(l, o) = g(t), (4)
()~ (4 Fourier
(ﬁ[mx) dav] + O'm(x) V(ix, ©) = 0, (5)
V(0 0) = 0 SV @) = F( o), (6)
V(1, ©) = G( o), (7)
, Vix, ©) u(x, t)  Fourier ; F(w)  G(w) f(t) g(t) Fourier
llJ’
K(x)= Ko(x)+ k(x), (8)
V(xa w) = V()(x, w) + v(x, (,u))’ (9)
. Ko(x)  Vo(x, ®) sk(x)  Ko(x)
K(x) ; v(x, ©) k(x)
(8) (9 (5) (6) (7) k(x)
ko) S+ Pmix)vae, 9 = 0 o
Vo(0. ) = 0. Lo 1, w) = F( )
v d
A (Kotx) o k) Bs Emiagoie, 0= - o S .
v(0, @) = 0, (ﬁv(l, w) =0
(1 ©) = G(©) = Vo(l, @) (12)
, Ko(x) (10) Vo(x, ©) (10)
k(%) (11) ﬁ(')dx, iVo(x,
1
) IO( *) da, (12) (11)
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! dVo d
) g g (Vo v)dv =~

Ko(DF(®)v(l, ®)¢ (13)
kE(0)= k(1) = 0, (14)
K(x)
Ko(x) W k() <
| Ko(x) |, ldv/dv | < |dVo/ds |, (13)
2
Jlk(x)[% de == Ko(1)F(©)(1, ©), (15)
,(13) (15 v(l, @) (12)
., (10) , (15) (12) K(x)
(15)
2
Fredholm (3
b
Alx,y)f (x)de = g(y), - O y< + o (16)
f(x)
fla)=f(b)=10 (17)
Af = g, (18)
h= (b-a)/n, xi= a+ ih, i=012, -, n;
A= (aj)mxn-1, Gi= M (xi,vj), i= L2 . on-1Lj= 1,2 .., m
f: (fl>f27 “'afll—l)T> fizf(xi), i = 1>27 ey n=1;
g= (gngn g &= g(y) Jj= 12 m
(18) (18) (1)
(A'A+ aH)f = A'g, (19)
,a€(01) ,
1 -2 1
-2 5 -4 1
1 -4 6 -4 1
1 -4 6 -4 1
1 -4 5 -2
I 1 -2
a= 0 (19)
0< 1< @< < < 1, a= a(i=1,2 .-,p) (19 (
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a 0 ), a€7/0,1), (19 Lagrange
fla) = I;'f(ak)lk(aﬂ E(a), ()
fla a= a(k= 1,2 p) (19

E(q)= ]f—_,f“”(i) G(w, EE(0q)

Q(a)= (a- a)(a- ) --{a= Q)

a= 0
f(0) = gf(ak)lk(ow E(0), (21)
f= 2HQu0), (2)
E(0) = %ﬁf”’)(@maz---q;, (23)

. (22) (16) .

3

1) : K" (x) . (5 (6)
G(©) = V(1. ©);

2) G(w), (100 (15 (12

K(x)= Ko(x)+ k(x);
3)  K(x) K (x) :

(15) s (18) ~ (22)
. G()

0% ~ 1%

(i= 01,2 ..,n); n= 10;
W = 2T (j=1,2 -, m); m= n- 1°

K (x)= 1- 0. lsiny, 0 <x <1°
Ko(x)= 1 p=2 a= 0.3 aw= 025 1
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2

0.8 0 <x <03
K (x)=1410, 0.3< x 0.6
1.2, 0.6< x S

Ko(x) = 1; p=2a=03®m= 05 2 -
3 ,
. 0.1
K= 1= o)
Ko(x)= 0.9 p=3 =01 0= 02 a= 03
3 .
1 1
x; 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

K" (x,) 1. 000 0. 960 0. 941 0.919 0. 905 0.900 0. 905 0.919 0.941 0.969 1. 000

K(x;) 1. 000 0.972 0. 947 0.927 0.914 0. 909 0.914 0.928 0.948 0.973 1. 000

K" (x;) 0. 800 0. 800 0. 800 0. 800 1. 000 1. 000 1. 000 1.200 1.200 1.200 1. 200

K(x;) 0. 800 0. 7% 0.78 0.901 1. 053 0.991 1.110 1.199 1.204 1.208 1. 200

K" (x,) 0.920 0.914 0. 908 0.904 0.901 0.900 0.901 0.904 0.908 0.914 0. 920
K(x;) 0.920 0.918 0.910 0.903 0.902 0.901 0.902 0.903 0.909 0.919 0. 920

» Ko(x)
Jk(x) , k(x)  Ko(x) )
(15) .
p Lagrange
a= 0 s , , a
® y ag, a2, --5 @y, ,
[ ]
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Way to Determine the Stiffness Function of Structure

WANG De ming', GAI Bing zheng’
(1.Department of Mathematics, Harbin Institute of Technology,
Harbin 150001, P.R.China;
2. Deparim ent of Spaceflight En gin eering and Mechanics , Harbin Institute of Technology ,
Harbin 150001, P. R. China)

Abstract: For calculating the stiffness function of a structure, the differential equation of the vibra-
tion of the structure was divided into the differential equation on the original stiffness function that
was known, and Fredholm integral equation of the first kind on the undetermined stiffness function
that was unknown. And the stable solutions of the integral equation, when the smooth factor was e-
qual to zero, was solved by the extrapolation with p smooth factors. So the stiffness function of the
structure is obtained. Applied examples show that the method is feasible and effedive.

Key words: structure dynamics; inverse problem; smooth method



