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| THU NHAN 5 PHUCHS TRINA BOUSSINESQ VA PHUONG TRINH
KORTEWEG — DE VAIES TANG QUAT M0 TA SU LAN TRUVEN SONG
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TREN sOng o0 Tiny pin Bify DANG DAY
LE THE YIONG, PHAM HUNG

Trong bai nay ching 181 lbw vhio he phlmng trinh Boussiiesq va phrong trinh
Korteweg — De Vries tdng quit wmd 1A sy lan lruvén cfa cie sény phi tuyvén {rén song
¢ tinh dén bidn dang day. Véi gid thi8t ring ty s§ gilia dd sau trung binh va 46 dax
bw&e séng dic trwng, bien dé dic trung va d6 shu trung bink, len legng blia cat va lou
lrgng thiy lue die lywag 12 cde dai lugng vo edng nhd, xuft phat tv hé phuong Lrinh
co bAn md ti chuyén dong co thd <fa chit 1dng 1§ twdng khdng nén duwye vA phwong
trink vén’ chuy's"en ban cat, di ihu vhin dvge h¢ phwong frinh Loussinesq va phiong
trinh Eorteweg — De Vrias ifng qual vai d@ chinh xdc bidc nhéil lheo cic tham s nhd
néi {rén.

Troung frudrng hop day elng, phing, & hé phwong trink idng quél 33 thu whiu
lai h¢ phuong teinh. Borssinesg va phuoong trinh Kortewsg — De Vries ¢d didn.

§1. TRUONG HYP CHUNG

Hé¢ phwong trink co bin va che didu kién bién, md t3 chuydn déng cb thE cla
ehit lang 1§ tudng. khéng nén dooe ¢d dang vhy sau {1]
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Blze * zx v pz) — oy = 05 7 = Z {x, t), (1.10)
B (Tl * oy -+ “‘i (%)2) + —;‘ {272 = 0;: v = n(z, t}, (1.11)
Zr + .0 =0, (1.12)
0=0({®x), b), (1.13)
trong &4
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Gid thiét ring:
=1 (1.15)
Mghidm cia (1.8) duge tim dud) dang san @
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Thé {1.7) vio {1.1), (1.6} bé qua diu () c¢hi che dai lﬁ'cyngw.khﬁng thi 'ngu'y.en

ther wguyin nhe sauw logel Z@ 1a 44 41l
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Thé (1.18) vao (1.8), phém céc 8 hang ¢6 cing bac B, ta thu duge cic phuong

trinh sau: .
Pyy =0,

9z + :P;y = 0,
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ThE {1.18) 740 che 2iBu kidn bign (1.9}, (1.16), (L11}, ta thy duwge:
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trong 46 a'l la cac bam 8 chiwa bidl ez x, t3 ky hitu Fim) ding d& chi phép 15y dio
ham thee x; m Jin: Ta dwa vao cic ham &6 sau :

ol

flxs 1) = 9° + Bal? + P2322 + ... = g° 4 2 gl ki2 (1.96)

S(x, t) = 11 . 3121 o4 62 31 Ve Z E’k TSN (1.27)

Tir (1.28), (1.27), day (1.16) co dang
oo =]
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(2m)! (2m -l
m=0 m=1

(1.28)

Tir (1.28) d& thdy riing him ¢ hoau toan xac dinh néu bidt f. S. Nhr vay bai
toAn tim @, v, z dwa bai iodn iin f, S, N Z [4 che ham chus biét theo x, L. Chde him
niy dwge tim ra ti¥ eic phuong trinh (1,95, (1.10), (1.11), (1.2).

Thé (1.28) vao {1.9), bd qua cic s§ hang bae 0{8%) ta thy duge:

it + (‘q . fx):; + "%'(".’}2. Sx)x - _:"'{7}’) . fxxx)x -5+ 0(52) = (. (1-29)

Tuong ty, thé (1.28) vao (11‘}), bd qua cac s6 hang bac 0(B%) ta c6:
Z. + (Z . fx)x +-§ (Zz . Sx}x - '—' (Z . Sxxx)x -85 0(52) = {. (1._30}
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Fhuong frinh vés chuydn bin ot {1:12), v&i do chink xée dén a{i*) co dang :
“oge + wiF(e® h).ouf b Gla®, B) bl pB{FQS, BY.uwd 4 Fu{u® B)eall o 4

. + Gus% K)o uls be) + a(B%) = 0. : (1.84)
trong 44 = ] ’
: : Fiu®, h) = Qulu®, b} Gu® k) = Qn{u®, h); _ (1.35)
2 4oy 4 g2 + (zix) o .
u°=fx:;uiﬁ‘j_—‘%z‘""—z-'tfxx:“}“wf(ﬂ’bz). (1.35}
‘ i ' 2 :

'Heé 4 phuong trinkh (1-30), (1.31), (L 32,,, (1.3 13p thinh hé phwong trinh déng
kin d8i véi 4 30 s6 £, S, M Z Sau khi sée ham nay dwyge xac dichs ¢ dwoe tim ti
{1.28) va uéwoc tim tir {1.33). Hé phwﬂng trink (1. 30), {1.33% (1.32) chinh la he phwong
trinh Boussmesq tdng quat, dwge gidi eing voi phoony trink van chevén ban edt (1.34).

§2. MOT SO TRUYONG HOP RIENG

2.1. ¢AC SONG PHI TUYEN ¢O BIEN 2O HTU HAN, LAN TRUYEN
TREN $OMG €6 DAY cFns, PHANG

Coi Z = 0, tir (1.20) tz thiy $.=0
Phrong trinh (1,31} c6 dang
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7]1;‘4' {lj f;)\g - ""‘“(1’] « f*;:x:x}x “fl Oi{% } = { (2.1)

(fxm‘n +0(82) = 0, (2.2)
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2.%2. CAC SONG DHI TUYEN cd BiEM 2O MHS, LAM TRUVEN TREN 5DMs
6 RAY BIEN B} cHAM THED TO1 ian
Ta dira thézm gid thili ssu:
ow = "f‘?‘g““‘q{: 1, ao bidn 44 dic trung cha sbng (2.5

@
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Ngoai ra, gid thiét ring cac kich ding mi! thoing, vin t6c vd day 14 nhd bie «.
P
Cae kish d6ng dwge zét & ln cdn irang thal dirng ¢ véa tdc bing w mil thedng bing
1 vd mit dhy bing O, ide 1a¢
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=i+ a.T, B ' (3.7,

A AN & ) (268)
fe=n.ox = az,i e o o (2.9}.
S, (2.,10)

CThE (27), 12.8), {29} vio (1 D, bd qua cde &4 hang béc binh phucng ctia @, f3a
i hofe bae tich cie chitug, ta co?
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Zyxx T o= '\V:t.n) -
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+ 0{af, up, 8% = (2.11)

== }.’ 5('),12)

“The (273, (2:8% (2.9). {210 vio {1.33)s eha ¥ (1.30), bd qua cic & laung bae
binh phuong hojc tich C!.!*l che tham 88 akd, cudi eing dao hém két qui theo X, ita
thu dwge:

~ W v
Wi+ N + uWs + aWWe + B ( -2 - _lj_ Warx ‘1" u? . Zxxx) + 6(05!3 ["‘p 62) =0,
, (2.13)
Phuong trish {1.34), ek y dédn (1.35), {1.58), (2.7), (2.10) c& dang 7
~ s . -~ 7 7 ) .
zr + w{F{u. 1) . Wr + G(u, 1) . be) + 0y, Br) =0, (2.14)
hen-a . ()

He (2.1, (2.13), {2.14) Jap thaoh he déng kin déi véi che 2n s6 0. W, z. Ham
% dwge tim tir (1.28%, ham St (1.30) vd o tie (1.33) co cha ¥ dén (2.7), (2.10):

- } =] ~
~ — 1ym, gm ,m_ “m s (= 1)m~1, gim-1 _
p=u.x+ a:( Z (—1™.p fiimy + 2" (=1 Y Sc2m-2) (2.18)
{2m ! (2m — 1)1
mEEf m=i
we=u 4 als + 0(ap, BY, (2.17)
S =z . zs iz Eox + 0(B% 2B). (2.18)

Hg eae phroay trink (2.11), (2.15), {2.14) c6 1hE vidt duéi dang leong duong nhw
sau ta dwa vao bifa moi: )

g =y —a ) : (2.19)
Tie (1.25), ché ¥ dip (275 {2.8), (L9) ¢ b

EaN

3 g H R
u=\~+ﬁfi~mx~i—wn) (=B, p8, B%). (2. 20)
Vo 6
Tir (2.20) ¢6 thi bidu difn W qua a
e - | |
WEu e G(-"‘;‘*- Zax. T dax ) +o0(af, pB 4. (2.81).
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The (2213 vio (2.11) ta ot

(=2 . (=2 + (0 + ] = 2)))e + 00, pb, B =8,  (2.29)

PN P
- 2 <

— - - u - 1 u
e F ouux oo uuz b T Q (*}:‘ Uyxy T = Gxzt ~= onxx) + O(Oﬂ@, gJ.,&, F‘.’!!) =9, (2.23)
o ' - 3 2 . )

ThE {2.21) vao (2_.14), ta -thu dwge ?
wt e (Flo 1) ux + Glu, 1) che) + Ofags, Bp) =0 - (2.24)

Ha (2 29) (2.23), (224) twong duong vei be (241), (213). (2.14) vei d¢ chinh x4c dén
bie 2 cia chd tham =6 nhd va tich cln ching. T

2.3. HE PHUGNG TRINH BOUSSINESQ ¢d biBN

© T (2.11), (2.18) gid thiél I z = = W= 0, ta thu lai hé phmong trinh Boussi-
nesq ¢d didn {1, 4]

e+ (1 + ap Wi ~ "S—“’xxx + 0«8, @2) =0, (2-25)
Wi+ M + EWWx — 'f— Waxr + 0(xf, -[32)-= 0. (2.26)

£

T (2.22), (2.23) eling voi gid thiét néi trén, thu nhan lai deng lwong dwong ciia
h¢ phwong trinh Boussinesy c& didu: .

o+ {1+ am)uix + 0(e8, B9 =0, (2.27)
- ——— ~ "o . -
ur t&uux + Nz — f'g"uxxt 4 Olaf; BY) = 0. ' (2.28)

2.4. THU NHAEN PHUGNG TRIMH RORTEWEG — DE VkiEs TONG QUAT

o~

T& cae phwong trinh (2.11), (2.13) ta c6: (gik thist ring u = 0)

;]‘t + We = 0{e, B, 1}, ' (2.29)
Wi+ e = 0(s, B ‘ (2:30)
Nghitm cha (2,283, (2.30) ¢4 dang: {chi xéi che song chuyén déng tk trai sang phéi)
e w4 0fe, B, (28D
'r}t + ‘n..r + olo, By = {2.32)

T (2.31) nghigm cha (2.11), {213} 6 thé thn dudi dang ©

W=+ x. A%—{i B+p.C (2.38)
Uong @6 A, B, (‘ 1a cie ham chua biét, phu thude vio x t. Thd (2.33) vao (2.11) biy

didn zt qua Wi, he theo phucng trinh (2.14); ta thu dage

o~ ~ e ro ) \ i~
e e {0 - D)) + B (EBY - 1—; 't’];xx?) &
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| +1{Cs + FQu, 1) 7 + Glo, (1 ~ 2)) + ofaB, ef, B2 = 0. (284
ThE (2.33) vao {2.18) ta ed:

rt

m«i» m + a(A: + 'n llx) ~i- (~ " Mgy + Bt) + pOr + O(ap, uB f2) = 0. - {3.35)

~ Didu kien 42 (2,34), (2.35) ddng nhit v&i nhau fa:

Av= Az =7 N = (7 D, . -‘( -36)
Ct—(x= F(u, 1) iz 4+ G(u, 1) = 2)s, __(3,37)'
1~ 1~ '
Bt — Bx = — 7zxt ~~ — Trix. (2“‘38)

2 6

b gidi he (2.36) = (2.38) ta dwa vao bé toa dd méi nhuw.sau:

Ee=x =1, (2.39)
6 =x+t _ (2.40)

Cht § ring phwong trinh (2 32) co dang:
g = O(m B u) ' (2.41)

Nghig¢m efia (2.36) = (2.38) ¢6 dang: (su dung tinh chét (2.41))

A=—~-§-(§3—;I2-N%;)i mwg "—Tg“—z n) dE+<DA(c}, (2.42)
2 z

Dpis) + ofe, B, ) (2:43)
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= o ((F + G).:ﬂ - Gy 7 @cio) + ofa, 8, w). (2.44)
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Viét lai phwoaog {rinh (.34} hoje {233} trong he tea 44, {2.35}, (2410), san do
thd A, B, C vde tir (242} =- (2.44), bd qua che 53 hang bhe bink phuvong holc tich cée
tham 88 nhd, ta tha duge phuong trinh Kerteweg — De Vries tdng quit (Gid thigt ring
Dy = Og = = 0}

g
T T [~
2} b e 1 e . : o F —_ _,E
Vg T e ke Me = m 250 + J rao e A
S

5
((F + G} T.g ~ G s - m e + G ; ;@c ' LE) + 0{ef, uB, B*) =0,  (2.45)

>a
Ta thdy réng, trong truong hop ed day bign ddi cham theo t, pthng trinh Kor-
teweg — De Vries tdng quét ¢o «dang phuong trinh vi lich phin. Gid thidt: z = u =
ter (2.45) ta thu dwge phufmg trinh Korteweg — Le Vries ¢d didn:

o~ e

b4
2+ IFRRGC 'S" ngze £ O(f, B2 =0, - - - - (246)
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trong e loa 48 %, i phwong trinh 20 of dang :

T T D T B T + 0(68, B9 = 0. 2u47)

§3. KET LU;&;N

: Bing phwoog phap tham sé nhd, xufit phit ti hé phuong trinh co bin mo ta

cchuybn dong ¢ 1€ clin chil dng ¥ tudnpg khéng vén duyc vi phueong trinh van chuydn
burc edt, d& thuy shin b phuong trich Boussinesy 18ng quvat mo H ehuybn dong cla cdc
song dir, 6 bids 46 hirv Ban, rén séag ¢d tinh dén bidn dang day. Tromg trwdng hop
bien ¢ song ohd, bidn d8i Jay chém, di uhu nkin plrong lrinh Korteweg — De Vries
tdng quil, eb tinh dén bifm dang diy. Cte phwong trink Boussinesgy va Korteweg — De
WYries ¢b dien dwge thy nhin lai nhu che trwong Lop ridog khi diy song phing, khong
bidn dasge. Cde the gid bav 6 long bigt on cls wish t6§ G, 5. T, S, NGUYEN VAN PIRP
d4 guav tam va dong gop nhidu nhin x6t qui LAy cho bii bic nay. '
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Vidn Co hoc Vién KEVN. )
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