Tap chi Co hoc Tés XI, 1989 S& 2 trang (i7 — 24)

BAI TOAN LAC CUA VAT &R NOT TREN SONG DIEU HOA

HOAXNG XUAN HUNG

¢ MO DAU -

RBai loan lfe cfta vat the ndi trén sdéng didu’ hoa d& duge nhibu tdic gid quan
thm gidy quyét biing nhi®u pruong prép khde nhan: phvong phip gidi tich, phurong
phip ding him bién phu—c, thurong phiap di¥m ngud=, cdc phueong phip thyc nghxém
Trong bai nady tac gid sit dung phwrong phip phan bé ditm ngudn (Garlson {1, 2 3])
de tim 1l¢i gidi 26 cho cde dic trung thay déng lwe el vat fh% ndi trén séng didu hoa
{c& tin 88, bién 40 hrérg séng, 40 cdaj che truée) nhy cde hé sé khéi lwong kém,
he s8 gidm ck&n, bidy do Ife... Bai todr xdc dinh thé van tée cla chdt 16ng (qua do
zac dinh céc dic truny 1! %y déng cha va! ‘h2) nké& phrong phip tich phin bign dva
v& gidi phworg trivh tich phap trén b mil thim nuée cla vt thd 48 xdc dinh cudng
dd ngudn va d& dang gidi bing phrorg phip s3- Tdc gid 45 dwa ra cbng thiuc nira gidi
tich e¢ta ham ngudn qua 46 gidm hét dugc cic tinh todn sd phite tap trong trudmg
hop nuéc shn voH hane

$1. BAT BAI TOAN:

D2 nghign ctru 1ic cba vot thd adi trévn sény didn hoos ta thiét 14p hé toa 40 cé
dinh XY Z c6 tryc OZ huéng thing dong lén trén- Vit phing OYZ di_qua trong tam
val thd trong truong hgp vat dune yén khi khong ¢6 séng- Mit OXY nim ngang vé
tring véi mit nuwde lHng khdng ed song.

Cae gid thiét clta bai todn tuyén tinh:

-~ Vit the duec coi 13 cing tuyét i, chknyeén &ong cua th tht vai 6 bic ty do

{3 chuyén dﬁng tmh tién theo 3 true X, ¥, Zs ki hién N1, nz, ?s va 3 . chuyeén déng quay

quanh 3 truc 7. 'qz 716.) Lic cfa vat th® thie hién duwéi dang dao dong difu hoa ¢ bién
a0 nhd so voi kich thwée e truns eda v41 thd gquash viiri eAn bineg va cb tin 5§
irdng wédi tin 88 @ ola hé s6ng tidr d:éﬁ haa i ve eut 14 ede bitn 49 lie vist
diedi dang ¢

S *

A=yl TG e | (m?

& aty ta My phin thee * 7 (0 = 7 Rele’ 10t (1.2)
— B& mit thdm nuwée cha vat th3- thd: min didu kién LY%IIJOUHOV [5] dim bho didu.
kién chuyéu dao ham qua ddu tich phan.

—~ Chét 1dng coi 12 1y tudng, khoug nén dwge vi cd ddsim hlru tan hoic v6 han.

Chuy?n dong cha cic chat Idrg la co thé, ky hifn 14 q:’(xs ¥s Zs t\
—~ Qué trinh s6ng diku hda 14 sérg tidn, ce hign 40 nhd, tin 58 o
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Rift duoe thd voin 18c P ela trudng ehdt 1dng. ta cd thd tim dooe che die
trong thiy @6ne kbée oha vat thd Tic.
THC’ van t6c ehe chat idng P thda win cde didu kidn :

AD p y, z, ty = & tronpg mifn chit 1éng. : ’ (1-3§
3(13[9::70.]22_;] e G diy - : (1.4)
921912 - £2D]o 7 = 0|~ trén be mit thoang ‘ I ()
B@[&Tﬂjs = V.nis trén b3 wit thim nudec cha vit th%_‘S(;:_; ;, ;t} = (}-6)1

YV — vain tgc 1 didm trén bE mit thim nuée cla val the S

n — phap tuyén nrodl v6i mit S
St dung gid thift tayén tinh clia bai toan, ta cé thE vigt ham the vén tde chit

Iong dudi dang ‘ .
BT ) = B B, + By = T (G 5 o) (17)

5 < iot . , . e s o T .
day @, = """ o, — thé van téc cha song tidn didu hoa khi coi khéng cb vat thd

L= A : . s , o
B = oge ~ thé van t3c ciim hé séng phin xa Ial khi gip vit cln a% trong

chit 1éng

Dy = ¢¥e G _ tne vin t8c giy ra khi vt lde trén mit nuwédce khdéng cd séng voi 8o

s ¢ Lic wdy cdc tinh fodu cta ta tinh cho v-at the dang yén & vi tri can bing.
_Bai.todr x4c dioh th& van t8c {I)(X, Vs Zo zot) dwa v& tim cic ham thé van tée

Ep %, y, 4) qur(‘«. e Z) thda min cic didt kidn [7]

AqJK 0, ACP—; = § trong mikn chit 1éng ' ) _ {1.8)
K 20 - ~ ‘
. VoK = -‘:L - =0!- <~ {rén mit thoang @ ' (1'9)
82 P & 9, CPT gz a 3 g ]
175 30 : '
— =D, = ai-« & aay {1-10)
2z Jz z=—h,—
JOK¥[dn fs = V. nle trén bhd mit ngdp nuwdc S : 1)
IPifd nfs = — dp, [onlg cha vat thd (coi 1a ¢8 dinh) - (112)
lim R’ (3pK[aR + iveR) =0 ] ‘ '
R ‘
_lim  R{Ppr/AR -k ive;) = 0 [disu kidm phat xa & w6 cue - {1-13)
R oo -

R = {3 L2 4 YZ):L
& ﬁﬁy v = = ¢%jp, g — gia t§c trong trudng
Tee vin i6c s6ng 1ifn 2idu hoa D, dwoe viél duéi dang {713

e ia%, 9z ifet— v(zcose+ysine)] : ' o q.
q}a‘{'f\fi ERTR A “’*E'r g [ ( 7 )J P {i"hg

¥ o ghe hop b true X va phwong truydn sbng
Mo = hidn 46 song 1ei, tropg tredng hgp nuéc siu vé Lan (h = s}
Troug trudng hop nwde cd dd sfn hiru han h theé vén tée 6 dang [7]

- - e, Ch o) X(5cosEtTei

B (s 7 = _gm. Gb K(? + & I[Gt, K(xcos&-&-ysme} (1.15)
& Ch n:h .

& day K = s sbng KibK h= v == oy {116)
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Tim dwge cde thé vio 8c <PR @7 ta & dans xae dinh dvoce thf vin t6c D, qua dé
xd4c dink dugc cdc dic t]undt 4y dong lwe kbic vhbu d&p suft, momen. Iye ngoii
tac dung lén vat th®, cic bidn a0 1ic ciia vas the. O day ta xeét Lruwong hop nuéc cbd
46 san vo han (b = so)

Tu didu kién bién tuyén tinh trén mil ngép nuwde cha vt thé, sau khi bod qua
JRLITE c_o {08 vigt: : :
99K Jon = i | nx My + 0y My + ne 73+ [yoe - (z + d) ny) N4
+ {(Z + d) nx — Xllz] T‘ + (‘Zn‘y — Ynx) 'n } (1‘1?)
Txs ’117, Tz — c4e cosin chi phueng '
d = khodng cdeh tir mit thoang 141 trong HAm vat

Vé&i gid thift tuygn tinh cda bai toan, ta ob thé viét thé vin tdc dudi dang

B Z . ' " (1.18)

Cic thé cpJ thda man nhitng didu kién sau *

H

A‘P] ji=1,6 trong midn Iléng (1.19)
3P [Bz _—y lﬁ trén mit thodng ‘ (1.20)
z=0 _
8j/dz = 0| _ & day - (1.21)
_z=-h,-°ﬂ . ‘
lim R(9pjld: -+ 1vpp) = 0 ditu kién phst xa & vo eve (122
R .. '

Pidu kién trén b® mit thim ntr(&c cfla vﬁt thé :

3?1fan = ionxyl, 3<sz<9n = 10‘113:'1?2, 49%[31‘1 = 01273
i@ﬁan = ioMe]yns — (z + d)l"y] aps/dn = Lm]x [z + Doz — xnsls

dpglon = isng(xny — ym) : ~ (1-23)
Bra vé dang khéng thi nguyén

x = /L y—~y]L,f-z]L,h—— AL, d = dlL,

N = NfL, v = Lolfy = VL, a = 2nLid, — &, - buée séng téris

R = R{L, 73 = n/L (=1, 2 3), n]ﬁn, (G =4 5, 6

?3 = 199; &, v, gL, i=1,6 |

P1= wq:—{ (5, v, z)chqua,
Po = ]O'CPe(X, ¥ i)"TL’no
L — do dai dic trung cla vat tha

Nhw vay Mi_}_?_«“j}; xde dirh (hE vir tée nhifu ® ciia ohdl 1dng dwa vE tim cha
ghd vin 10c 9y § = 1, 7 thda min H*_“ dign kién sau s

(1-24)

Aoy = ¢ honff midn chEl 1dug (c6 do sau vé han h = éﬂ‘) (428
39;]& — VD () ly=g trén LE mit thodng cia vat tha C(1-95)
3‘ij3D = pi trén bd mil/ikdm nuéc cla vAt thd (1-27)

lim R (833f8R + ivey) = 0 ditu Lidn phat xa & vo cue , (1-28}

R.oe=
? - it : A
& day: G170 Dys 8275 iy, g3 = 0z, 94 = ¥z — (2 + d)iys

5= (z 4 dng -~ ¥nz, gg = xhy - Yhxe g7 = ~dp lon (1=20)

18



Ap sudt cha clidt 16mg 1én bd mit vat thd theo dang {uyéll tink cla tich phin
Bernoulti viét dvégi dang

P = PK 4+ pp = —pd0]3L = — p¥(@x + &, + Pp)fot- (1-38
Theo gif thiét tuyén tinh cda bai todn, ta c6 thd viét :
6 6 .
= E P = Z Re [ —iopppe ' ] (1-31)
=i =1
Cho trudong ]"@'p tuong tdc gifta séng v3 vat thd (vai th? coi dung ¥én) thl
Pp = Re[ —iop(p, + onel®" ] A (1-32)
Kbi dwa v& dang khéng thir nguyén, 4p suit cha chit 1éng vidt duwéi dang
Pj = —pgLnpRe [z, v, 2%t ], =16 {1-33)
Pp = —pgl.7 Rel(e, — n@?)eiet] {1-34)

§2. PHUONG PHAP DIEM NGUON

P2 xic dinh thé vin t8c ®; (j = 1, 7) ta sk dung phrong phap bidu din him
d &u hoa gua hiam ngudn Green cudng.dd 1 don vi- Thay mdi didm (5, 9, 0} trén b2
mit thdm nudic cla vat thé bing mét ngudn eo cydng &6 15, 0, O nhuw viy thé van
téc tgi ditm (%, ¥, 2) cla chit 16ng dwec bidu difn duéi dang (2, 7]

ff £iG ™ D G vy 20 & 1 Dds (2-1)

@i(ls ¥s 7) =

O aay (E, 0, 0 1a mét didm trén S G — ham ngugn Green cudng 44 1 don vi
ds = dsfL2 :

Pt xac dinh cm‘)‘ng a0 75 N C) tai mdi diem trén bé mit S ta cho -didm
(%, 7, 7} tidn din téi mit S. s dung &idu kidn bign (1-27) trén bE mit vit th vi
difu kign A%t doan cita dao ham Dhap tuyén trén bién {5] véi gid thiét mit S théa
miin &itu kién Lyapounov, ta thu nhén dlr@c phuong trinh tich phan Fr edolm? loai 2:

—i'](\, 'y'p z) + -;-- f i](E T C) —— (Xp Yo Zs E Ta Z)d.s - 9g](X’ NI 7)) ] = 1: {2-2)

S
& ary (=, ¥, z) va (B 1 O 14 cac d@idm trén b3 mit S Trudng hep dic bidt x =k,
v =7, z =% x&t trong céc cbng thire c@a Garisson [2, 8.

Khi fdc dmh dvge crdng 49 didm ngudn fi(x, y, 2) trén b& mit thim m nwée

cta vit thd, qua edng thiae (2217 ta sdc dinh gia tri cde thé van t6c g5(j= 1, L7 va
qua d6 xdc dinh lye naoai tape dung !én i 1}1@ gua tich phin Barnnul!i {1-300
(1=833; (1-84h

$3, BIRU DIEN QUA HAM NGUON

Ham ngudn G(x.y, 2, E Ty E:') euong 46 1 don vj théa min cde didn ‘k]én

(8 — ki hidu bAm Dirac) ‘
Ag = 4m3[(x — EXy — Mz — I)] trong mi¥n chit léng , (3-1)

3Gz - ¥G = 0], g trén mit thoing (5-2
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lim R (PG[8R + 1vG) = & dizu kién phat xa & vo cing (3-3

R oo

véi puge & dd sau vo han. duec bidu dién dwei dang [7]

&3 T ) ‘
1 o1 1 Av ‘
5 =— 4G = — 4+ —P.V _T exp Mz + L —i(x — Ecosh —-
T T 27: A =¥
o —T
— i{y — Msinb] {arab (3-4)
& day p. v bidu din tich phén theo gi4 tri chinh {qua didm dic biet A =) '
=G =0 4 - P+ @ - DY
8G[on = nzdG|dx + ny8G|3y + nadG/3z 3-5
Xac dinh G rdt phac tap, khic véi Garisson ta ¢6 ging dma bidu théc cha ham
G vé dang don gidn hom d@ co thé tinh bing s6 dugce dé dang. Nho 4p dung che coug
thoe tuong tw nhu. cda Frank W. [4] ta tim dwge tich phan theo gi4 tri chinh p. v
cha bién A _
Ki higu z+ §=-B B >0, - &b + (y — Msin® = ¢ (3-6)
Tdch phin thye vd do cha G : & = G + iG?
Qua mot loat cac phép bign ddi va tink toan theo cic cong thire chon trong

o e ~MB#i() ; '
i6] va tich phan dic biét pev .{ 1 dA duge bidun difn qua [4]. Ta nhin
‘ O
dirge
™
F ek v 2BC
G = j?[ 2 -+ = ude=vB (gliin(ve) — S2cos(ve)) |—
&x B2+ C? (B24+C2)2
-%
i B3 — 2
- i [ ) 5 + —— = 22" YB(Sle0s(vE) + SZsin(vO) % cosfdl,
B® +C (B% + cHE _ '
® .
aG* AL 2BC _ '
G = 3[ > + > rel 2v%e=vB (§15in(v(Q) — 52cos(vC)) | —
oy B + €% (B2+cCH
—5t ' .
; l PB_ B C e vB(Soos(vE) + S’sin(vO) g in® B
_ o 51
B% + C2 (B* + 2 , ’
™
3G* ; wEB B - ;
— ¢ = 2¥%e=vB(§leos(VC) 4 SZsin(ve) | +
22 j. [ BZ 4+ C?  (B® = C2)% SR .
2v¢ _ 2BC 2 -
i 4+ — 2v2e~¥B(815in(vC) — $2cos(v)) {dﬁ -7
[B2+C2 (B2 + C%)° ‘ i W
m .
, Teaslub
n-.o!
n=1



10
82 = - A Z Alsin }j) {5.8)
nen

T = 0,57721 ~ 3 Euler, %= v(B2 + M2, 8 =aretg (CfB)

Twong tu d6i véi G* fa ch

b : :
G¥ = —-—1~2° ; j (—-—J}_-* — ve ¥ (§lcos(Ve) + S sin{ve)) ) ] +
3T i B 4+ C*
_‘fr '
m . .
+i [ ( -BT——]?-—(-; —~ 2ve BY(8lsin(ve) - Szcos(‘)c))) dﬁ] E _ (2.9)

Y 4. PHUONG PHAP 50 GIAI BAI TOAN

St dung ecdc cong thve (3.7) va (3.9) ta ¢o th@ tim cde gid tri cudng dd ngubn.
fj va thEé van tdc Pj qua cde cong todce {(2.1) va {2:2). Caia bE _mit ngip nuédc S cla
vit thd thanh N padn {AS) véi dign tich mdi wdnh ASy (u = 1, N)e Gid tri fj tai mbi
pEAD tT coi nhw kidng 451 va cie dai luong kuice chon & tam cac pidin th. Viee giai
rhrong trinh tiew phan (2.2) dua vé gidl 0é phuong trink dai s6 (4.1) o

~ {jm + Z ®mnfin = 2¢im {4.1)
n=t |

Pim = z Brn fin j= ,{:DE; m=1, N ' (4.2)
=1 |

& dﬁy fjm Pjw — Gid tri clla §j va {j=1, 1, )laip &n th m ASm(m—-l N)
) 1 [ r3G

Gmp E (‘m. Ym; Zws Xus Vo Zn)ds ’ (4'3)
‘ gr: J on

j:i- (!(Kmp Ym Zms Xps ¥ns Zn)ds (4-4)
Asn

Trong trudng hop dic bilt khi r=0 {fhay 1 w = n) ta chon theo Garisson

¢. I 2] - _
| ﬁ { s } 4280 = —2m 7 (4.5)

ASa
V@i dang phAn bl che vial thi

\ 1 ASn \? . + (: U2 Y
= dASy = 2| =20 ) %In'ibn +pE 4+ DM 4 paln 14 (i ba) % (4.8)
J T bn o _
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. & g
<

o’Lfg | An Ass By Bas
0.015 | 0.721 | 2.725 | 0.008 | 0.001
0.182 | 0.813 | 2.513 | 0.143 | 1.003
0.532 | 0.856 | 2.061 | 0.256 5 1.425
1-063 | 0.848 | 1.656 | 0.541 | 0.841
1776 | 0483 | 1.494 | 0.763 | 0.426
2.672 | 0.122 | 1.471 | 0.622 | 0.098

K&t

g = 0.8% (mnys?)

gqui tinh foin cho hinh trn
trom ndi véi L = 10y m),

O dhy ba — ti 86 gitra chin réng va dai efia phin t& chir nhit.

Lue lae thay doéng va mémen do ching gy ra dwoc xdc dink blcg cdch &y tich
phin ap suit chit 1éng theo toan phin ngap nuwée cha vat the {coi naw phﬁﬁ nEAD
nuée eda vit tad khong d48i) o
Nbw vay 1a

13

- Che hé 86 Ayy, Big va Ajs

vol h = =0, e =0

Fif(t}) = — (1 hotz L) JT Pigids 5= 1, 6
5

§5. LUC LAC THUY DONG VA MOMEN

FITTFI7I777 7777777077

“‘"‘-”M £33

Hinh 4. Cac ‘Qll’., ad A33 Vi ng
véi h = e, 8 = ()



Fq ifn difn 4hanh phin the i efa lue (mémen) gay ra boi tac C'Il}ng cnuyen
dong ki®u j clla vit thd.
Dit

Ciy = - jJ. CPl(x, ¥, z) d,(\ ¥, z)ds 7 i i =1,6 (5.2) |

' Tach phin thye vé do . '

Cij = 335 + KBijy KZP= — 1 {5. 3)
ta thdy Ajj va Bij dovg vai tré h¢ s6 khéi lueng kém. thém va hé s gidm rung. 9]
day. Atj = Aji» Bij = Bji vi vay cbi ¢o 21 he s0 dge lip

§6. KET QUA TINH TOAN

Bo chirong trinh OSCILLA xay dyng viét trén ngdn ungit FORTRAN — IV ditge
ip dung tinh toan cho m¢t hinh tru trén ndi- Cie kich tiuédce va ddc trung cda hink
tru dwgc bitu didn trén hink 2 véi d = 0. Hudng lan truydn cla song tring véi true
x{& = 0). Hinh tru dugc chia tiarh 2¢ phin t- !rong cdc hink 3, 4 bidu dién nhimg
gih tri elia cdc hé sd kol lvgng kém, né 56 gidm chdn A1g, Ass, Ass, Bin Bas tieo
Fuaong % z va brudng hop quuy quanh truc y (p1tc~) cbo hinh tru trom néi voi
nhmg gia tri cla tén sé khdc nteu o?Llg. & 86 Ay bAu nhu khéng phu thube vao
tin s6 ldc va gin bing 4,2, PBxs v 4n niw bing 0, cén Agg = Bbs = 0 trong tinl todn.
Két qud tinh toin cfia bo chwong trinh gin vai cde két qui cia Garisson C J. cling
cho hinh tru tron néi trén [ 3] Sai e 160 nhit kidéng vugt qua 20%. Bang 1 1
chc gid tri tinh todn e¢0 so sana véi nhing két qud cda Garisson C. J. .

Dia chi Nhgn ngdy 27-4-1987
Viin Co vign KHVN .
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RESUME
LLES OSCILLATIONS D'UN (ORPS FLOTTANT

D'un des probléme les plus étudié concerse la prévision des oscillations d’un
Sorps flottant engendlees par le houle réguliére. Dans cet article l'auteur détermine
les caractéres hydrodynamiques du corps flottant, en utilisan: la (héovie de distribution
des sources tridimentionnelles. Le potentiel de 1a houle incidente et sept potentiels
" sort soumis d.une condition de rayonuement. Une forme simple de la fonction de
tirern ge trouve dans le cas des fluides d'une profondeur infinite. Cette méthode de
~aloul nomér lqua ast compart eé¢ et illustreé a aide d'un ‘exemple dq cylindre
floitagt. '
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