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Abstract: The symplectic method for the elastic problem of decagonal symmetric 2D quasicrystal plates with 2
opposite edges simply supported, was discussed. The basic equations of the elastic theory for decagonal sym-
metric 2D quasicrystals were transformed into the Hamilton dual equations. With the method of separation of
variables, the symplectic eigenvalues of the corresponding Hamilton operator matrix and the symplectic eigen-
function system were obtained. The completeness of the symplectic eigenfunction system of the Hamilton opera-

tor matrix in the sense of the Cauchy principal value was proved. Based on the symplectic eigenfunction expan-
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sion of the Hamilton system, the analytical solution to the bending problem of the decagonal symmetric 2D qua-
sicrystal plate was given.

Key words: decagonal symmetric 2D quasicrystal; symplectic method; Hamilton canonical equation; complete-

ness
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Fig. 1~ Schematic diagram of a rectangular quasicrystal medium thickness plate
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Xx) = sin(ax) 3C°K] + 4CnuaK, + 16(m, = n,)mus 1,(CK, + 2m,u’)
' ' 8C R, K, © CKRuey
3CK, + 8”’72:"‘" cot(p x) .0 - Kim, m,(CK, + 4(n, —nl)Mi) CK, + 87]2/"5
8CR#, M, sV ZRZMi ) ZCIE/.L"kl T SCR#,Z )
7,(CK, + 4n,u)) Kmycot(p,x) 2C,K, —R*|"
T ackme YT e )
1AL, 2 2
X (x) = sin(p.x) 3C2K? + 4C772/-’“iK1 +16(n, - 771)772/*2 B 1,(CK, + 2772/"3)
H 8C2RuiK, KR
3CK, + 8"’Iz/Jv 0 ).0 Kim, m,(CK, +4(n, - 771)/-‘*,2,,) CK, + 8772/-",2,
700 x),Y, ) s )
8CRu T 2CRu k. $CRL
_ 1,( CK, +41]|,u,,2,) cot( x) K7, co( Y, 2C,,K, -R"
T kR ) e ot e |
~ R(4 .= 3CK,)
X(x) = [o,o,cos@,,x), ""ZKZ L os(£,2).0, = =" sin(€,x).
1
¢, c Ré (4m, 1, - CK,) !
~sin(&,x), — = cos(§€,x) ,0, nll:dN : sin(€,x) |
M, M, CKi w,
. R(4n, i - 3CK,) ce,
X_(x) = |:0,0,cos(§"x), Kk 5 : cos(€,x),0,=—sin(€,x),
K’ i,
£, c R¢,(4m, I, - CK,)) !
- = sin(§,x) ,= cos(§,x) ,0, K Mz = : sin(€,x) | ,
M, M, - CKiu,
nw nmoo. CK
B o, =" =T = L+ g
a a LA
Mt X B
an’sz
¢ , (f9 x)(’osi - f5(x)sin 7) dx,
Kim,
= o [ (OR U mcon(u,n) + L0 sin) + o sin(a, ) +
] 2

4f9(x)R(277| - 7]2)#,,005(#,,%) +f5(x) (ZCklRM” + 4R772/~L;,)5in(/~1',,x> )dxs
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¢, = ZCTJ’ (C(16Rm, o, = C*KIR = ACK Rmpop;) fo(2) + 4CKImuify(x) ) cos(p,x) +

(CK%(4772/~L11 + 2CK, )fz(x) + R( 12CK17]2/~L,21 + 16771772/~Li + Csz)fs(x) +
(4CKimop, (f5(x) +fi(x)p,) ) )sin(p,x) ) dx,

¢ = m[ (CK(2K,C,, = B fy(x) cos(p,x) = 26K, (fi(x) cos () + fio(x)sin(pa,x) ) +

(2C°K{Rn, + 8CKiR mp,) fo(x)sin(p,x) + (2C°K Ry, + 8C*Ki Ry, mop; ) f3(x) cos(p,x) +
(6C* KR,y + 32CK RPm mop,y + 32R7mimous ) fi() sin (e, x) =
(2C° KR + 8C KR, mopd ) f; () sin (e, x) ) d,

= if;[f;u)cosmnx) ; (f* D i + ( +4’7"‘"jf5<x>jmsin(w))dx

¢ CK
1
H n=x+1, £2 -,
Bt & C
eb"”/zqR(S — 4bu, + bul + e™1(16 = 6b°u’) + e (8 + dbu, + b’u?)) sin (7")
dy =d’, = ’
" 2nmw (1 + el’”’1)3n2,lLi
28GR (2 = a4 (2 4 b)) sint ()
d =-d' = 2

k]

(1 +e") nmnu’

4‘/’#"/2 R
(12 = d‘ %Sinz(n2 ) d3 = d3_” d’ = (l_" = 0.
+e" )T,

Mt % D

h,(y) = e (C K e" (=2 +e """ (b =2y ), + 2yu, — ™ (b +2y)u, +
ny(2 = bu,) +e" (=24 2u, + 0y (2 +bu,))) +4(R + Cpk)e™ (1 +e*)?
(DR (2 + bu, — 2u,) + C,K (4 +bu, — 2ym,)) +
e PR (ORY (= 2 4 b, — 2yu,) + CLK (=4 +bu, - 2ym,)) +
e (2R (= 2, +my( =2+ b)) = CLK (2 + 2ym, +my(2 = bu,))) -

e (2R (2ym, + (2 + b)) + CLK (2 + 2yu, +m,(2 + b)),

Fo(y) = e ™n(CLK e™?(=2 + e (b = 29 ), + 2y;, — (b + 2y)u, +
7,(2 = bw,) + e (=2 + 2u, +0,(2+bu,))) +4(C, K, - R)e* (1 +e"n)?
MO K (4 + b, — 2yw,) — 2R*(2 + bu, — 2ym,)) +
U2 (OR2(2 — by + 2yu,) + C K (= 4 +bu, - 2yu,)) +
e (2R (2w, = my( =2+ b)) = C K (2 + 2u, +m,(2 = bu,))) -

e 2(C K (2 + 2y, +m5(2 + b)) = 2R 2y, +1y(2 + b, ) )))

k(y) = e "8 — dbu, = 8y, + bl + (b = 2p) pl + 4yl +
e (b + 2y) s — 2e (30 — 4yt ulk — A, (= 2+ bu, ) (= 1 +m,) -
2e"n(= 8 + 8yw, + 3b°u; — 4us +,(8 = 8y, ) +
(8 + 4bu, — 8yw, + b’up + Ay’ + 40, (2 + b)) (=1 +ym,))),

E,(y) = e™i(=8(1 +en)demn — 232 2mn( — @ 4+ 8yu + 3b°u> — 4y°u’) +

2e2(8 + 8ymou, — 302 + dyPul) + e HFIE(8 — Syu, + bl + dy’ul -

Abp, (= 1 +ym,)) + e 208 = 8y, + bPul + 4yun + dbu, (= 1 +yu,)) +

(8 + 8ymop, + by + 4y'un = dbu, (1 +ymop,)) +

(8 + Bymou, + boun + Ay’un + Abu, (1 +ymp,))) .
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