BT REHGAE 14

23 14-3 Exact solution

T?J

‘,

T?J

‘,

interior interior
u="0 problem problem
Viu+ku=0 —=z Viu+kiu=0 —=x

1. Problem statement:
Governing equation:

(V2 + E*u(r,0) =

Boundary conditions:

u(a,d) =

diameter=2

0,(r,0) in D

0, (a,0) on the boundaries

2. Table 1 Exact solution for membrane without stringers (a = 1,u = 0 on B)

No. (n) | eigenvalues (k,) | eigen equation | eigenmode u,(r,6) | multiplicity

1 2.4048(2.4070) Jo(ka) =0 Jo(2.40487) 1
2,3 3.8317(3.8342) Ji(ka) =0 J1(3.83177)e*% 2
4,5 5.1356(5.1388) Jo(ka) =0 J2(5.13567) T2 2
6 5.5201(5.5223) Jo(ka) =0 Jo(5.52017) 1
7,8 6.3802(6.3837) Js(ka) =0 J3(6.3802r)e+%3? 2
9,10 | 7.0156(7.0189) Ji(ka) =0 J1(7.01567) ™% 2
11,12 | 7.5883(7.5920) Jy(ka) =0 J4(7.5883r) e 2
13,14 | 8.4172(8.4219) Jo(ka) =0 Jo(8.4172r) %2 2
15 8.6537(8.6591) Jo(ka) =0 Jo(8.6537r) 1
16,17 | 8.7715(8.7742) Js(ka) = 0 J5(8.7715r)eT%? 2
18,19 | 9.7610(9.7669) Js(ka) =0 J3(9.7610r)e*%3? 2
20,21 | 9.9361(9.9404) Jo(ka) =0 J5(9.9361r)e+*? 2

3. Table 2 Exact solution for membrane without stringers (a = 1,t =0 on B)

No. (n) | eigenvalues (k,) | eigen equation | eigenmode wu,(r,6) | multiplicity
1 0.0000(0.0000) Ji(ka) =0 Jo(0.00007) 1
2,3 1.8412(1.8436) J!(ka) =0 J1(1.8412r)e™™ 2
4,5 3.0542(3.0586) s(ka) =0 J2(3.0542r) et 2
6 3.8317(3.8364) Ji(ka) =0 Jo(3.8317r) 1
7.8 4.2012(4.2073) Ji(ka) =0 J3(4.2012r) ™7 2
9,10 | 5.3176(5.3242) Ji(ka) =0 J4(5.3176r) e 2
11,12 | 5.3314(5.3309) Ji(ka) =0 J1(5.33147)e*% 2
13,14 | 6.4156(6.4260) Ji(ka) =0 J5(6.41567)e**? 2
15,16 | 6.7061(6.7137) Ji(ka) =0 J5(6.70617)eT*2? 2
17 7.0156(7.0230) Ji(ka) =0 Jo(7.01567) 1
18,19 | 7.5883(7.5124) Ji(ka) =0 Jo(7.03567)e*"7? 2
20,21 | 8.0156(8.0247) Ji(ka) =0 J3(8.01567) ™7 2
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