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~  HE PHUONG TRINH BIEN PHAN THEO BIEN DO
-'_-_ PHA & HE DAO-DONG A TUYEN NHIEU BACTU DO

NGUYEN VAN BINH

‘§ MG PAvU

Trong . {1, 2] aa @ xudt va x4y dung phwong phap lap hé phwong trinh bién phédn
'ihee bién dg-pha, cla ché do cdn bing cho h¢ théng s & tuyén mot bie tu do.

MTrong bal bio nay mé vdng kél qui thu dwge eho trudng Ligp nbidta bic ty do-&
: che db dao dang trong da vé‘mﬁ mét ‘mot sd tin s nhir Ia cd mot &6 toa do fphép)
-trang thai can bing. - -

§1. BB Knko SAT VA HB TRUNG BINH THEO BIEN DJ-PHA

" Cho he dao dong 4 tuyeh mé 4 — & toa d6 phap — b&i hé plurong tllnh vi phan

1

X + P% Xi = ¢ FilX, %Y Y, 5 x, ¥s y, t, ot),

Yk-I-QkY];—-«BGk(‘{ ‘{ Y, Y, x.x, ¥y y Qt, wt),

(1.1)
xﬂ! + pO{ Xo = qu(X h Y, Y, X, X» y, y, Qt mt)

_ yr+ by =ege( X Y Y, v %y v Q1 0.
i=1; 2 w0 N; =1,2 .., M; &=1,2,...n: ¥Y=1,2, .., m

trong d6: & — tham s bé; + = bién thoi gian; ddu () {rén cac chit —~ ky hiéu dao him

) ﬂ]eo thdl gian; X =;(X|, Xz;.-n, XN), ¥ = (Yl, YZ!’--:- YM}, x = (X—Is X240 009 xﬂ)l N 2(‘3719 yznu’
ym) — cic toa 3¢ phip; Pi, Qk pes gr — c:éLc_ 1&n 86 riéng; 0=y, 2,..., L), & = (631,
@gyues top) = cde Hin s kich dong: Fi, Gk, fa, gy — cic him bidu ‘dién dwéi damg tdng
hire han Phurie cfia Ot, @t chu k¥ 2% vol hg 56 1a da thire clia cic toa 4 va tée ‘d§
phap. Gil thigt: Qk, vy — chc tAn sd khong cong hwdngs Pi, pe — cac tin s0 thda min che
hé thire cong hudng san:

N. 3

T v 0 T 0,20, 021,20

i=1 o1
(1.2}

Ma
Wgs (X =1, 24w, 0},
Ng

P —

~trong do: g e -Pi. Pa ™ -I;ow dgx), if(f) — cic he s6 ngoyen (twong dog moi tri b X, cho

he s6 nidy khéng dbug thei iriét-tieu v& 6 tbng. tri s0 tuydl 461 nhd hon mot s6 ndo d6);
Wa; Bo ~ hai %6 duong nguyén 6 cling nheu. Viét bé. (L1 dirdd dang o
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D= P X Y Vx5 oy v Q1 e,
BE Qr, ), k)

o

Yk+Qk Yy =r & Gx(%, X, ¥, ‘1

a

Xn& =+ U% Kg =& fn(Xa X, %, 'l, X» "K; ¥, ys Qf: mt),

Ch e

. ¥ + (I%}y = 'J*{(Xn Fi ) Y S; Xy X Yn ¥ Qf? O)i) .
trong d6: B =Fi + (P2~ PHXs 1 fo=Talpd — p Jz:u, e (is)
3 _Gla thlet cde ham [q thoa mhn cde tinh chat: & he cfng hu'ong théng so, cu th% 1a cée.' ..

" 80 hang khéng chira xay Xa (e dwge bing cdch cho x¢ = x4 = 0) khbng phax Ia acmﬁmc'.'

" thir nhit chia pe v6i hé sd 1a da thac bae chin a8 véi eho toa dé va tde 49 phap X, X
va bic chin ddi voi brng eflp toa d6 v tde dO phap khée, Dwoi dang khai tridn, chiing ta cé,

Fa= (Aa + EY 5g + (ha + 15050 + = 153, (@ =1, 2..., 0, (1,6)

2

trong 461 Ng, ba, T8, 123 — cac bam khong chita Xas e twrong frng khdng chita va chi
chira céc s6 hang la acmonic tht hai cfia pe v&él cdc hé 88 13 da thic bdechin d8i vai

che toa b vi 60 @) phap X, X va bac chin d6i voi timg cip tea o va t6e do phap khae;
£ — cic ham gbm cac 56 hang chira Xe, ;;a tir bie hai tré lén véi nhirng sé hang khdng
chira xg,.z'zu ohung khong phii 1a acmonic thi nhit da néi trén cha Pu-
Dua vao che bifp biéd d6 — pha (Ri, Ei), Sk, Dr), (ra“!i}a), {dy, ®y) theo cac hé
Cthire : ’ _
%4 = R cos(Pit-— i)y Xi = —PiRisin(Pit — B),
Skcos(th - By, Yk = = QuSksinfQit = ‘Di), (1.7)
- Te = Tacos(Pat — Ya), X = — parasin(pat — Ya),
v = oyeos(qet = @y, Ty = = qyoysin{gyl — Py),
D3 dang lép dwee va nhan thiy be phwong trigh trung binh co dang:

31 - <anmt —Ea)) = = Fi(R, E szir , a2y,
Pi Pi

o B y s
RiB1 == — <.Ficqsfpn e Bi)) = = FiR, E, 8%, r?, qz),

i : i

— g —~ . N
S = == { Gsin(Qut — D)) 5pOwRY, 8%, r%, a?),

O - Qk
an eF & ; & e ol P S :
Sy = e { veos{Qt — DY = mm-S!gGr}:,{E‘j 3507, 39, (1;8_)
Qr Ox :
- E !
Tg &= s \FGS1D(PD}—"1"G}> = 1EFE(R s arz écn 62)1
Pa me
H & g Na : =
rafs = =— {[acos(pat — Ya) ) == rafa’ R 8%, 0%, £, o),
P 2pu . .
. — e o~ .
Gy == * {gysin{gyt — @1y = ——oygy(R2, 82, ¢4, 0?),

wa Ay .

Sy@y =~ (gycosqyt — Py} ) "—“Wﬁ?gw’\ﬁ 5%, 2, 5%,
qoy - dy
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trong d6: (o) == ky hi¢u frung binh theo théi giaps o!n ham o6 diu ~ phy thude sap
bién gb1 trong méc vong () voi quy wée: RE — bie chin d6i vigl cic hifh By, B2, RN
§2, 2 @® — bdc chin d6i voi tang bign Sk, ra, Oy.

: _Tiheo chu trae (1.6), c6 the vi& khai trién:

o~ o~ ~ ~ ot ~ ~ -

fo = bape — (Ba + paCa)eos2ba + (Be = paCa) sin2de o+ raté?, (19
- ‘ ' ' L8

S ~ ~ ~ ~ ~ ~
fa = B+ (Ba — paCeleos2¥a + (Bu + paCe)sin2be + rafu®,

~ SN o, : i
Be = Ba(Rz{ Sz: l'ia, 52) = <fl(35 '00329“0'; Bg = B"(qu st 1“2'1“ 52) = (ff;main_apet Vs

e = Co(R?, 82, rim,cz) (fw cosZput) (ﬂ‘ = C;(Rz, sz, }'Eu,ﬁ'z) = (fsz)sinzp,t},

i cae ham khong phu thude ra, bdc chin 46i v6i cac bign R va 460 véi urng biérn §,
o khac,

2
ri féﬁ ](RZ, st T ‘-I-'m g ) [Z]Siﬂ(pat sl ‘.}Ju)}

R
r; AR mcos(pat — Ge))

§2. CHE PO KHAO SAT, HE BIEN PHAN, CAC PIEU KIEN ON BINE
Gid thiét ton tai ché 46 dao dong trong d6 c6 mit ede tin s§ P, Q nhung vin

1;';11'5{ cic tin s6 p, q nghla 14 céc toa dd X, Y dao déng trong khi cic toa 8b x, ¥ & trang

. EA -~
Ri = — Fi(R, B, 82, 12, &%),
Pi

Ei = Fi(R. F, 82, r2, &%),

PiRi

s~ _
Sk = — SkGk(R2, 82, 1%, o?),
Ok

@k: "_E';_"' G;C(Rzy Sz. 1'25 0-3)’
Qk

3 l‘a{hgpa e (Ba + P Ca)cos2‘-!4m + (B.; - puC’:)sin&{Jg 4 re f(lf.zgi,
..pu

To 'l’a =

I‘a{Aa 4 {B - qua)COS')!EJa + (B + cha)sm W, + rgg’atzlf,

2pa

.. £
Fa :—“'“'rgv(ﬁ 8% r ’62)1
g~

- o "'. . :
oyey =i~ oy g7(R% 82, r?, &%), (21)
N q-\'b : : . T - - L .
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irong
g

CRE &6 dao dong divng ndi ir

Tepg =0 Oyo =0, {c=1{ 2 «,n}Y =12 .., m {2.2)
va Ria, Bio, Si, thie man b phrong trinh;
| ' . -

Fill,, Eo 5% 0, 0Y =6, |

f;_(aog Yo, 51,0, O B = 1 2 N, o - .

Gi (R3, S% 0, 0) =0, (k= 1.2 .o, 3o

Che goo lech pha Wa, 9y 12 bEL kY con géc tech pha Pyo.duge xae dinh béihe thie

L _
Dy = ?ck (RE 820, 00t 4 De0), (k= 1,2, v, 3D (2
LT .

trong dé: Pro(0) — gis tri ban dad cha Ppo-

Tink &n dinb claché 49 dao dong dirng lien quan dén quy luat bifp thién cda che
bign R, B, 5, P, 1, ¢ lan can che gia tri Ry, Ky 5.0 @6, 1y 6, = 0. Do @6, theo cach
thong thuéng lp b bign phén cilis ché 49 deo déng (thye sw) déng va cich lip hé bidn
phin cfin ¢h& 35 caw bing i tign hanbk & [2], ¢6 cho § dén cdn tréc cha v€ phii he (2.1)
va chc he thie (32 — 243, he bién phip cla ché dp dae ddng dang dwgc khdo sat 14

N . Moo Mo ] .
. £ AF i ar ‘
Sﬁzmmgw-wmzﬂ-“}{%— —1—-8E3 ; 2 ]35§,
1 Pi { = 8Rj ) Se
i=1 j=1 g=]

(2.5)

@9
LE

- ~

T — 1BZ 4 Dalel oos 8fe + (Bu — 1’,‘:;C=2\?‘E-ifi2q)aiq

Bf o

- | M) M. Y [
Bl sdliy b (B 4 paCalein Ve,
- & w 7 .
By = e B O
Gy -
. I
By = B
d : ‘

— P A

: . : i e s P 'y . ‘
trong dé che duo ham ridng va che bhm D, Bg. Bas Ber Gos Ca ¥4 gy gy duge tinh i@
-cae gia ir] Bo, B, 5, r, =1, 0o = Cic dika kitn dd 48 of on dinh tifm cdn Ia:

a ik
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1. Phuong trich Afe trypng
Fi .y < o .
& aFs A3 & 8 e i
i 2RBj Pi dE; Pi 88
L A NPT VRN S =0 e
Pibio __3Rj C PiRi, 6L} o CPifly, 98¢
5 3Gk ' z 3G
— Sk 7 0 - Sko —— — Adke
Ox R : Qr - _ PR
 che nghism. A véi phin thye &m: . _ L
' : Rel(h) <7 0 a @.7
rong 36+ 3ty Bke — chc ky hitu Croneke.
2. ' _ g <‘:0,« (v =1, 2.0, m} C (2.8
\ 3- . hfl "-:: 0, (0?_ = I; 21 "--9 ﬂ) (2‘9)
n2pi + A — (B A+ paCol? — (Bu — paCH? > 0, et = 1,2, v, 1) (210) .

_ Nhw da nhin xét & [2], co 1h¢ thay ditu kign (2.10) bdj dizu kidn 14 h 'phudng
irinh &g s4: - _ N

(Ba + 'pacu,) g _(Bﬂ - pcsC;;). Vg = hc:pm'

i)
| {Ba g Paca) ue -+ (B::t + pdcﬁj To =% e Au,
‘e6 nghidm ue va théa miu bit déng thwe +
1 1 o o
T T 2 7 <1 (2.12)
Do g + v g
vl quy wire fa2 khi: {BZ 4+ paCa)? + (Bu — peCe)? = 0, ching ta xem nhu — <1
Pa :

nghiz 1& xem nhue (2.12) théa mirn.
Citg whe da chic 3 & (3], khi {2.7) théa inin, cac bign 8R. 35 tign t¢1 khéng
theo tugt mil nén bign phan 9Pk chia goc lech pha @, tidn toi gid trl hdng.

— B2 mink hea, xét bkt dao ddng hai bic {y do m6 td b&i b phuong lrinh
vi phan:

aa 2 ° . ’ M A .

xl + pyxt =ethixg — k;:i?f + Lax+ mlx}x% + m-nxé + 2Uxicos2pit), - ©{3.1)
NPT U SETR 2 N

x2 + ps xz = &{bazy — k2sh + Soxz + mexax{ + nExgxih

trong 46 py, pz — cae tan s riéng khong néi eong hudng: Sde Mae b, kg omg, og, £
. hy, kz; mg, ng =.cdd hdng 8d, . S o R
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H¢ phuong trinh truag bich theo bitn 46 — phs 14:

= 3 32, 1 2 .
ry = re{ bipt = === kypiri 4+ - pipari -+ fsin2el) |,
2p1 X 4 2
. c 1 o
rpL o= ry§ AN+ — mir; 4+ feos2t |,
m 2 o ‘ |
' , . (3.2
. z(h2p2 : kepsrs+ ! ’n'pz'rz) |
2 7 RIparpt - Mpp2rf |
2p2 7 i 2 v
Co. g ] 1
rafpy = ——r3 { N2+ = wari )
2p2 2 :

Ché d6 can bhiing tuong u'ng nghigm rio = 120 ﬂ_f‘l\‘(tpl, Cpé——.bfit k¥) vd ed heé
bién phéan: '

Sri = Srl(hlpl + fsin?.q?.l-), <EJ1_ = —— (Ap 4 fcosl?l),
2p1 “2pl
h « (3.3)
. € ’ . g
drg = ——8rahgp2, 92 = — Qg
. 2p2 _ 2p2

-—

by < 0, hip} + AP - £2 >0, h3<6. (3.4)

Che dé dao déng cla raéng toa do xi tuo ng ung nghit¢m 730 = @ v&irlo, 94 %ic dinh tir
kg phu-ung trinhs -

Cac dizy kign dn dinh h(;m cdn lﬁ'

3 . R
hipt _‘T klp?l‘%n + f3iniQig = O.Ai + feos2pio = 0, (3.3)
H# bi&én phén la: : -
& i
Sey = o (— E"’klp_[ 3rio8r1 + 2fc092$103€91') Stpl = -—-fsm"wm . 3@1 (3.6)
2pt p1

. 1 . s : 1 :
Bra = drg (thz + TﬂEpzrfo), @z W = (Az + Tmz!‘%ﬂ)

ipz 2

va didu kien dn dinh tiém cén la:

ki > 0, fsin2@io > 0, hopz + thzrfo < 0. (3.7}

m;.—-

Ché db dao dong cba riéng ipa do x2 tu’anq tng wﬂuém rig = 0 véi, 20, $20-xéc dinh
1z hé phwong irmh

hg — h;képﬁ'“w = 0. mag = ——— Aat + gap(0), - (59
2p2

H¢ bigén phén 15

@ £ . 1 .
fry = - 811 (]_11})1 -+ ---nlpii‘%g + fsinECpi),
dpt 2 -

-

z 1 ’ ) ) i
@ = (Al o myr 2() -+ chS?‘Pj_), . - (3.9
2p1 2 7 .

® e 35: P .
8]‘3 = w]'%npf)fsrz,scpz =g
4
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h Ias

va digw kign dn din

1
Bips T “2—‘ nﬁairg‘n < 0, (3.10)

2 3
1 1 .
(hmi + *“2“" nim.rg‘_g) + (5\1 + _5 mirgo) — 27> 0.
. Ché a6 dao dong cila todn hé {clia cd hai toa d9) ‘tu'ong-&ng-c.été gid tri r10: ‘P19~
‘T30, @20 XAC dinh tir 'h¢ phuong trinh: | .
: 3 - g2 _ 1 2 o
hip1 — ;"‘kgplrm == nipirip + fsin2plo =0,

1 -
Ay + — myrky + foos2pi6 = 0,
. _

1
hapa — 2 kngrgg + - nzpzr[zo =0, (3.11)
) 4 a : :
g 1 2
g = ——{ Az + —mzriﬂ)t + @z0(0),
2pg 2
He¢ pheong trinh bién phan co dang quen' bigt: ‘
’ 9 A 2 1 2 ‘_
By = Bypy = — kaplti, + —— ngpirgy + fsin2go 31 +
Im 4 - 2 !
4 2frigcos2ptodey nipirzormsrz‘;) »
8:;1 = - 2f3in2p10 . 8P1 + mar208ry). _ (3.12)
. 2p1 ‘ ‘

. ] ! 9 1
drz = -——-}nzpzrmrzoﬁrl + (thz — —kqp3rie + — szzr%o)sl'z%;
© 2p2 ’ 4 2
Sz‘pa-: —— mzr103r1,
, 2p2
I va tie do o6 thd d& dang lap ph&crng trinh dac trung d& tim ra cée diku ki¢n dn dinh
tigm can. '
Qua vi dy cé thd thiy ro [a khi khio sat ché 39 dao dbng tromg.do ving mit
mot s6 thn 86, viec sfr dyng bifn bién do — pha sé vén gitt dwge nhitu thudn Igi néw
chit ¥ dén nhimg dic dibm cda hé bifn phan trong trudrng hop naye

KET LUAN

Trong bai bae hoan tean si dung cac bién bian d& pha, hé phweong trirh bign phan
duge thue sy thift lip va lrong cde tin sd ving mit, ngodi cac tAn sé khéng comg
hudng edn b cac tin s8 eong hudng thoang sd.

Dia chi _ Nidn agay 5]3/1984
Truing Dei hoe Bdch khoa
' Hd N#i
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RUMMARY
ABOUT MOTL’;NS. OF A CATAMARAN [N BEGULAR WAVES

o In this paper. the aulhor uses Khaskind method with Frank Close Fit method to
aicuh}ff‘ motwons and Joads for a ship and a catamaran ab zero speed in regular waves of
Farbitrary frequency and direction. The hydrodynamical interaclion hetween the fwo hulls
“of a catamaran has been laken into consideration. Compartsonz:  with model tests have
TIVEB ‘zood agretimenl '




