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XAY DUNG NGHIEM UA P%ﬁ@“@m TRINY DAC HAM RIENG
€O DIEU KIEN BIEN pi1 TUVEN

HOANG VAN BA

Bai toan dao d&dng cfla vit thd din hdi ¢6 hai bifn khéng gian néi chung, cha
»2n mdng chit nh4t ndi riéng, c6 difu : kién bién phi tuyéu, theo téc gis, dé&n nay, con
shwa "dirge nghién ctw. Troug. trudng bop 18ng quat, viée nghitn vla cdu gip nhidu
shé khin. oo

Dugi day, s& x4y dung nghigm cho pheong irinh, mo td dac dgng cda ban mdng
¢hit nhAt, ¢ hai canh chju lién k&t iua, con hai cauh kia chin 1iép k& dan hdi phl
tuyén.

§1. BAT BAI TOAN

X4t ban mdnyg chir nhat ¢d kich thwée va b loa 46 nhu hink va.

Trén eanh v = 8, ¢ chio lien k&1 tya, cde cavh = == & b chiu 1iéo k&t dap hdiph
fuyén. .
Deo déng elie bin mong ehr nhit dwoo me L2 bhag phwong trinh gquen biét

32‘1 ?
5 FAO, 50 30 wouen) : (1.1

4 4 _
W+ R —— =
v 312

L&)

Trong do Rt = m[D_. m la mit d% khéi lugng, D = L3/l — v 13 d¢ cng chbng
ubn cha bin, v — hé a5 Poatson, & — tham s8 bé dueng. ¥ — ham tuln hoin chu k¥ 2%
theo 8 =0(1), df/dt =¥ va c6 th¥ khai trikn thanh chadi Phoarvie hitu han véi cac hé
a4 {4 gidl iich A& v&i cde bifn (x, v, w; .0 :

Pitu kign hidn phi tuyén trong truzdng hop nay co the vidt dredi dang
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) Fhw gy
Lo W] = Laj (\ — =y (B, 5, W
! : 95~ o7& f b e )
{(x =i j=101t)
aw aw 323«:%’; 527 v\ B}
Lix {\V] = Lik f s — . . uALAR B {0 R
\\ Sy 337 oyl 3yz E

N ."_('1}::3)' o

Lo 8% A%
Lok [W] = Lok / W,
; \ | a3 3.‘!3
'(y =7 ko= by o)
Che ham ), ¥j tudin hoan ehu k¥ 2w theo B va ¢o th® khai trikn thanh tdng hiu
han cla chudi Phuarié vii che h 86 14 cde a thoo nguyés 481 v6i cde bién (x, y,W,...);
Vs Lij: Lzjs Liks L2k 13 cée todn th tny€n tinh Laplace voi he s8 14 cde hing sé
" Cha ¥ ring, 4% don gidn vé phdi cfa {L1), {1.2), (L3} chi vift cac &6 haug nhd
el €. E

§2. XAY DUNE NCHIEM

Khi & = 0, ta ¢6 phuong trinh suy bién vi didu ki¢n bién tuyén tinh thulin nhit sau

SRy
viw + R —- =3 {2.1)

_ ‘ a1
Lij Wl =0, Lg; [W] =6, L1x [WwW] =0 Lok [W] = 0. (2.2)

Nghiém cis bai tedn bién trén tim duwéi dang
_ Wy, =20 7T () 2.3}
thé nghidm (2.3) vao (2.1) va didu kign bidn 2.2}, ta nhan dwoc

T+ w27 =0, (2.4)

Gi7 — B2 = o, (2.5}

Li; {Z] =8, Loy (2] = 0. L (2] = 0, Lax [2] = 9, (2.6)

trong 46 f =gt of) , (2.7)

I

Los (X, v )= Wrs tx)sin —

‘\fﬁ R ,53\, (2,3)

tryc giao trén mign chiy nhit [-{) €x Gy L €0 v L Of. Theo {2.7) che tin s8 rigng wes
dwoe xae dinh, Do dé

W, (s, yot) = z‘ Aos Zos cos Lmpet 4 Poa) {2.9)
r(lS:i

trong &4 Ars, Yrs 12 hiing 86 tiy ¥ deg: 23 ol bt dida kign diu.
‘ Gid st riug, hé dang xét ton 1ai dao doag khing tht din véi 14n §8 wit va khong
ed néi efng budng. tic 1a _
trs — L1 R O, i} (2,10
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Xét trwdng hop ebug hudap oo o e : (2,113
ps @ 14 bai 86 nguyén duwong vé nguydn 9 481 ¢ 41 nhau.

Véi che gid (hidl 45, nghitm eha bar teén bitn (1.1}, (1.2), (1.3) tim dudi dang
tiém chu @ . . ' : :

W (Xa kif) t‘)_ﬂ' adlicos® + sl {Y ¥ iy Py @') + & glz-{x,-}‘j a4, Ps 0) + e (2.;2)7

da - . Y
wme = €A (2, ) + 82 Ag (a, U} + &3,

.(-“ )
. o {2:13)
dh P ‘“;i ‘ o 2
= [y — ==+ e Ri{a, ) H 2P B2la, U+ e

at _ q 4

g

 Thay (2.12) vd¢ phuwong trinh (1.1) va che dida kién bise (1.2), (1 3), cha ¥ dén

(2.13), troug xdp =i {htr nhit hoin thidn, chéng lz nhan dwge

v I3

v4u; + R (cou Y
R 2

75, 2A
+ R? ? [(mu - L “{)_a &£~+ 2w11 ALl sing — [(mu SIPLARV s S
‘ q . ()‘U q Bdg .
— Za wil Bl] cosy fzm _ (2.14)

2
) UL =F1 4+

Ham Ulcdn thda min cde didn %kign bién san
1 5 cl
L1 {Ul] = CDE]. J » Loz [Uij = LIJ; ) 3
(2.15)

& day Fe=F (5,33 Ve BALl C-mt?m-)e

{2.16)

St

: ]g.m = gy {5, azii {0, v) co8Pyen)

2,7 ) F W s v ) {2.17)
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.o 9 m‘
v‘v;+—n4(oh1—j~ oy e b Yy gt W, R‘(mll +

T f‘}ﬁ F
5 2 » : . ')Bi .
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‘ ' i ’ 251 ' biq .
- {{ﬂ))‘.i - "‘Iz'“ i \g T 2a ity Bij oos é Lt - (2,18)
" 4 oY H
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(2.19)

Lix {vil -k Lis W] =8 La]v I F Lok [y =0

Trong do W] 12 ham phu (Ttﬂc zhe dinh 0 pluwong trinh va che ﬁiéu"i‘&_i*_?ﬁ\ .'bi@ﬂ
phi tuyén sau : .

; 4-‘ . ) Fr— -
T ".(2.20)
| oz R
Lip (Wi = o gy [9e) = 77, b Iwil =0, Lax (Wil =0, : "':':'(éle)i |

BAy gid chitug fa chon ham [wWi] ¢4 dang sau

Wiy, 1) = [ac{) 23 + a; (1) x® + 25 (U x + as (D] () (2.22)
: Sty ‘
trong 4o f{y) = E bs ein _C_ (2.23)
g=1

bs 13 che hiing 88 nio dé. Khai tridn cae ham o (.52 85 Ui (23,9, 0) dudi dang

o { .
) Sty 2. STy N
o) = Z s gin e, 0 = — f 5 sin ——dr (2.24)
C C ,
5= {1

17'[jr STy
lbjﬁst sm——-—-,ds=-"— ‘g llJc  sin ——}wdy © (2.25)

Véi cach chon Wy & {2.22), phuong trinh {2.20) ty théa maa, ThE bidu thie (2.22)
vao cac didu kign bién {2.21) va cho ¥ dén edc khai tridn {2.23) o {2.04), {2.25), rbi can
bing didu hoa, ching ta tim duge

5 eo :
- Swy

Wi sy, 1) = Z Z 571 sip e (2.26
e

trong &6 ' A_js =aj () bs (2.20)
di duge xac djnh ‘

Thé bizun thioe cha ham W1 id
duge zéc dinh ig bai 1odn bién ean v61

't‘—j, vao (%) va (2.18) 08 dang thiy ring Vi
rkifn bién tuyén (inh Lhuln nhil

2 3o iy ')
vévy + R [ o <4 ¥ Py =FP b 34 §§ i1 = va 781
dg a6 J {{_ \ q a
- P day 1 ]
+ Jwyg Alj §ing = Wiy - — Y TR Za wif Rl! cosP y Z1y (2-23)
- 1 ali 4 ' '
Ltj [Vi] = 0, Lo [Va] = ¢, Le (Vi) = 0 L Vil =g, (2.29)
{(x = io P=0br oy =l k=0,0)
25% 1y vy FIRY:
Ffm e = et o {uh A T (2.30)
ax® ay i By oM j




Thudl toan xiv duns
trudng hop edng huwdng do
& [4, 5] | | _
Nhu vay trong s&p xi b nhilt hoedn thign, nghigm ehm baitoAn bidh, eo hai bidn
khéng gian v& didn kide bugn phi tuyén d8 duge 2dy dong,

5(2.20) trong
U cé thé zem

§ 5. Vi DU AP DUNG

- Xé1 dao ﬂ@ng Cﬁa bin Hié‘gg chiv nh§1 du’qe rad 14 biﬂgphuqng {riﬂh\vg che aiéu .
kidnr bién san day . - - ; _

. ‘ :
" W _
L‘}&é“ﬂ, - R‘i 312 o= Eg . (3.1)
8w A%y ' ' . '
. 5 = {, Wl = g, (3‘2)
BXE a\? X :{}9 b X=Uy b
oy oty '
R s =0 W =0, (3.3
dy ox® fv=f, ¢ =0, c
PBw o dw | "
5 + = —kW + =zsin sin"t, (3.3)
ax dxdyt =0 c

Trong &6 k = B/DW B — ¢ cung cda 1& %0, £ = A/D, A ~ la bign 46 lue kich déng coi
1a nhd, ,

Ap dung thuat ton va che céng thie @& trink bdy & trén, sau mét loal che phép
tink cin thiét, tim dwge phwong irinh 48 xdc dinh gi4 tvi Tidng v3 cde him ridng
trong tng.

2 ' 2 :
2k + Rishy cthhysh -+ A7, Azsethrgsh = 0, {(2.4)
2.2 2.2
2 §" 7 oy oo 2 57TC B
A = = n RS = TRl 6% (3.5)
. STY
Zvs (3, '\r:j = Foslx) sin -, (3.6)
0

> 1 2
& aay o, cld

12 cac hdng s8, duge zdc dinh sal khée mat nhin L& tuy ¥
tu phuong trinh : : ‘ :

xi1} A
f1) 1 ™ 2 ,
Crs (Sh}\”'}}, 3 -—'—‘*Eg] Sh?‘ﬁ-sJ 1’3) +
-3 .
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Ham Wi trong traing s ody dé dang soe d0oh dwge .
Wil v ) = (8,007 + 21{0x% + Az(0)s + Ag(t}] sin 2 o ._ (393 :
Aty = | —vm?CHsinTy ¢ : R
2 (s 723 + wrip) + \,-J(th4 - W_z)
At} = - : 3‘”5 btésm 1 g

—c23c? + V"Czbz)si nTi
7230 + v¥h) + 3C2(sbC? — val)
su0dsint

T8¢ -+ vroh) 4+ 3CHELe? - vwd)

Ap(i) =

Ast) =

§4 VAI NHAN XET

1. Bing céch 44t bifp, adad Lhuym bal toin ed Ciu kién bién  pbi tuygn thénh
bai toan cé c‘héu kigp bitn tuyén tinl, d% x4y dueong nghiém bing phue’ng phép ligm cdn
&5 bist 13, 4}

2. Dbiku kién bién phi tuyén duwge chm%n VAG nhucmg trink nhu lye phan bd va

e6 &oh hudng rit lén dén cac dfe trung dao dong cha cie co hi di xét trude ﬂAy, m
¢t didu kidn bidn tuyén tinh,

3. C6 whin 26t riing, thudt toin wén diy cd the 4p dung cho k¢ dao Gong duqc mé
td biing phwong trink dao ham ritng cdp cac ¢6 diku kign phi tuyén.
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SUMMARY
SOLUTION OF THE PARTIAL DERIVATIVE EQUATION
WITH NONLINEAR BOUNDARY CONDITIONS

[n this paper, the asymptotic method has been used 6 construet the 'olulmn of_
the partial derivative eguation with nonlinear conditions, describing v:bra.tlom of lhe
rectangular thin plate.

It is-ghown that the physical nonlinearily of the hﬂundaly%aq mfluenre ‘on ogeil~
lational characteristics of systems.
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