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k- MOT PHUONG PHAP XAC DINH NGHIEM BAI TOAN
' PHZ&NG BONG BAN HO1 —-DEO

NGUYEN BANG BICH
{
Vise xae diéh nghigm bai todn phiing dong dan hdi thlrc‘rﬂé chia lam bai buéc:
1. Tim nghiém théa min phuwong trinh chuy&n d6ng, nghiém nay chira cdc ham tdy
‘déng vai trd nhw cic hing s§ tich phin, ta goi 13 déng nhit thitce Nhu vay ddng nhét
ire 13 bidu thire bidu dién nghid¢m, chia cac ham tuy ¥, lhéa miin phu'orng trinh chuy%n
ong mdt cach dong nhit.
5 -2 Thda man cic didu kié¢n dit ra d8i voi bai toan, dleu kigdn dit ra cé tha']a dléu o
én bién, hoile didu kién bién va mot phiin digu kién din v.v... Théa min-cic ditu Ltéu
ay cho phép xic dinh cie ham tiy ¥ e mit trong dbng nhil thire ndi tran. ;
Bal bao ndy thyc hlLﬂ bude the phit trong viéc xadc dinh nghiém cila bai toan [4
y dung dong nhit thie cé hrc khéi, chira cds hiam tiy ¥ nhi2u hon hai 8 ngoai ditn
3 bign, ¢6 thd thdoa win dege ci didu kién dilu ma cac phuorng phap {1,9,3} thlro-ng
qud . .
. Thém vao d6 khi xéc¢ dinh nmghiém bai toin. phung dong dan déo thuong sai phin
g tidp, hodc dung phwong phip dic trung 4t gidi nhu [4 5 6.
- Bhi bdo nay trinh bay mot phuong phép gin dang khic, trong @6 méi buérc gin
"l gidi mol bai lodn dong dan hdi cd lue khéi khie nhau vi co the dung ddng ahit
6 lye khéi thiét 1ap deoe & trén d% Lim nghidm.

§1. LIEN HE UNC SUAT, BIEN DANG
VA HE PHUONG TRiNH MO TA BAI TOAN

I. LiEN HE 'NG SUAT BIEN DANG

Theo thuyit bién dang dan déo nhd trong trwéng hop phiing ta 6

' % 1—2v)m '
e = oy U2 aaii], (1.1)
2G (1 — ) 3 (1 — 2w
ou = 3G eul1 — @), o (1.2)

:ong 46 w=u(en), 0=03; Lj=1 2 (1,3)
r'o'ng (1,0 1a biér dang toan phin, dwge thdch thanh bi&n dang phu thuﬁc tng sufit
heo quy ludt dan hdi va bign dang déo
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2 HE PHUONG TRINH MO TA BAL TOAN

a) lecmg trinh chuy‘én dong va phuong trinh tlrorng ‘thich viét theo ung sua,t
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trong 46 C1, G2 14 vin tée truyén séng doc va tigang trong. mbi truéng dan hdi, o tinh
theo (1.3), e11 tinh theo (1.6), ¥4, Xz la cic thanh phu1 Jye kh&iy che chi 56 i j. thi chi
g8 1 1’1‘ng voi x chi s6 2 ung voi ys l :

b)- Bu-orng cong bién dang duy nhdt (1.2)

{2, XAY DUNG CAC DONG NHAT THOUC DE GIAT BAI TGAN
PHANG PONG BAN OOI

Péng nhit thic cin tim phii théa min dong nhdt phwong trink (1.7} khi ¢cho » =o

(32 +:’1‘L_.,_'1___fii_)5:_x
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b¥ co th® 4p phép bién abi tich phan Fuarié theo bidn x véi thum sd «, phép
bién d6i Laplat mot phia theo bi€n y vi t véi tham s6 ¥, B vao hai v& cfia phwong
trink (2.1), cling uhw phrong phap phép bién ddi tich phén trinh hay trong [7, 8] ta gia
thigt: che thinh philu dng sufit 6f véi i, j= 1, 2 clin tim vi cie thanh phin lge khgl
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oo i i = 1,2 cho trrde phat bing khong khi x — <k oo va phii hitu han khi y, t — + o9,
i '..gla thigt phu thé ta tim dege &nh cha nghi¢m:
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mmi \ C% nimy G m
g dot m =+ 4 a?, m1=72-v%, my = Y2 — 93,
| vi= (4 BICHYE, vp = (o + BYCHI, (23)

) 0' ‘Txvs O'yy,z B, C 12 4nh cilia cie ham c, Try: Oyrs Ay B, € qua phép bién dal tich-
: 'theo ‘bién x, yo t do @6 la ham cia 2, B, v;

) do aTxy R - L .
'.Pi,-Pz, Qy, Q2 12 dnh eda eic ham o, 5 Txys 3 tait = 0 qua phép bhién
T t t .

'éh 'phﬁm theo bién x va y do d6 1% ham efiz «, v .

4 Q3 Q4 K1, Kz 14 @nh clla cic ham o, dsdy, Ty, a'rxylay, Syyr oyy/dy tai
‘qua ‘phép bidn @i tich phin theo bién x va t do @ 14 ham cia &;

" Gid st bai todn phiing dong hai dwge gidi d6i voi nka mat phing, bitn cla nia

nit phiing chon 1a true x. Cac dai lugng Pi, Q; vol i = 1,_4,-1(1 voi i = 1,2 khong thg che

ong thol ma chi c6 the cho mot vai trong s§ d6 (xem [2]). Chdng han ¢6 thd cho

a) Ditu kign bién .

oyy = = fi(x, 1), =y = — galx, t) Khi y=0 Ag,
By Didu kidn din: - - 4
Oy = Iz y) Ty = Suls, ) Khi t = %)
acv}' aTx}n -
'—5;'“ = f4(x, y)= at = gz(x, y) Khi t =¢ (2-6)
Theo 6 ehi e6 Q1 Q2. Q4 K1 12 Ank cfia g1, g2, g8 vi {1 13 d& biét. (2.7)

Trong (2.2) ¢én 6 ham chuwa bigt va
au {2.4) — (2.8).

Bi%u thic 4nh cla nghiem c6 th: nhém lai nhw sau:

phil tim qua 6 di%u kign bién va didu kign
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- Biét 4nh nghiém c4 thd thu dwoe nghigm nh¢ phép bi€n d8i nguge
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Ap phép bién dbi ngtmc ‘Fuarié theo &, phép ‘bi&n ddi ngu'o*c ‘Laplat theo T, @ vio
hai-vé& cha phuong trmh {2.9) ta duve:? _
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trong d6 ein tich phin theo &, Y, B ldiy nhu sau ‘ L
& € — oo, + w0) T E Yo —iom, Yo i), BE(E, —loo, fotica)  (211)
Ta thiy (2 10} nglliem ding phaong trinh (2.1) va (‘Io Ai nthém ridng chun lu-c
: khcn cila phuong trinh (2. 1) _ ‘

2. NHOM CHU'A CAC HAM XUAT HIEN DO PHEP BIEN nbi I.API.AT
~ MOT PHIA THEO BIEN ¥
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o . Ap phép bign dbi nﬁuorc) Fuarié theo &, phép bién ati ngwoe Leplat theo 7, B Va0
‘hal vé& clia phuopg trinh (2.12) i’ tich phén theo B nhe a dund dinh Ty tha 1
.bg.ng cheh ant: D inh Iy ang due vé
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ta dwrge:

ol?) = 5 P {&, vy exp (At + jux + vy) dody, .
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."rong do: m tinh theo (‘3 3)

Q tmh ‘theo l2 la) theo (2 .7) chi 6 Qp, Q2 12 da biét nhue vay P, Q vin 13 chua:
h: cho dleu kign hmn cheu kien dau (‘”) —(‘) 6) can tlch phan tucng ﬁ'ng tinh
heo (" iy '

© “Ta thiy - (2 16} nghi¢m dng phuwong }rmﬁ thuin nhét (2 1) va dé la dong nhil
"[hu-c chura hai ham tuy ¥ clia phuond trinh thudn nhat. (2 1). s

' 3. NHéM CHUA CAC HAM XU Kr HIEN BO PHEP BIEN a&l I.ALA'I‘
MOT PHIA THEO BIEN Y
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ta dwge:

0-(3] —_ ‘(27‘;)3,2- j‘af (Viz =~ V%) Rg (a, ﬁ) expy {"“}1_" + iwx ﬁl) {Iadgs
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nP = ; mwhz o Be ¥ o+ —«——m-’,ai Bre Y2 exp (iox +.ft) d=dp,

' 1(2‘:\:;3 z v | A
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trong d6 Ri voii= 14 tinh theo (3, 20), theo (2.7) chi e6 Qs, I&l la @3 biét, nhw viy R:

i=1,4 vin 14 chua biét khi cho ditu kign bién, di¢u kign dau (2.4) — (2.6), cin tick phan
twong ftng 18y theo (2.11). Ta thdy (2.21) nghiém ding phuwong trinh thuiin nhit (2.1) va
d6é 14 ddong nhédt thic chha bdn ham tiy y cla phwong trinh thuln nhit (2.1 .
- Do tinh chiit tuyén tinh cla phewong trinh (2.1), nén cong (2.10) vai (2.18) va (2.21)
ta dwge m{t ddng nhdt thire chda siu ham tiy ¥ cia phwong trinh (2.1) -
Vite xhc dinh cic hdm tiy ¥ trong c4ec ddng nhit thirc theo céc didu kién dﬁt ra,
thedng din dén viée gidi ce phu'ouq trinh tich phan.

§3. PHUONG PHAP NGHIEM bAN HOI PE GIAI BAI TOAN,
PHANG DONG PAN DEO.

P2 giai bai toan phing dong dan deo theo thuyét bign dang din déo nhd, ta ding
phuong phip gin ddng lién ti€p, mang tén 1a p]mong phﬁp nghi¢m dan hdi, trede diy
von dung d% gidi bai todn tinh [10] nay duge mé rong dB gidi bai toan ddng. Trong dé
mdi buwéde ghn ddng 13 gidi mot bai todn déng dan hm voi lge kh&i khac nhau. O gin
dung thir khong dat. o(ew) = 0® =¢. Khi dé phuong trinh (1.7} ¢6 dang (2.1). Nghiém
ctia phoong trinh (2.1) théa min didu kign bién dido kig¢n diu (2.4) ~ (2.6) gid sff ta tim-
dwgc. Theo gia tri nghitm cfia bai toan nay off’ ta tinh:a}®? va theo duwong cong bidn
dang duy rhit (1,2) ta tim e'®). N&u tai moi c‘h%m clia mdi trudng dang xét el®) <Tes thi
bién dang déo chwa xust hign va gin ding thi khong s& 13 nghwm ctia' bai todnm, biéu
dang xac dinh qua wng sudt theo dinh luat Hie.

Néun tai mién nac ddy clia modi lrudng dang xét eh®! = ec ta xhe dinh o) =
= wlel)) phu ham cha toa do. V&i gin dang the ohat Iroug bitu thirc cda e?j ta thay
o(en) bing ham di bigt o) = e(=5") va thav oij biing ¢{{’. Khi dé che s6 hang lita quan
dén el trong phwong trinh (1.7) doéng vai tro nhuw cie lye khéi gid dinh, bd xung vao
thanh phin - lyc khgi da biét. Chang ta Ipi gjdi bal toan dgong dan hdi Hin nia, vai lye
khéi da du’crc bd xung, nghiém tim dwoe goi 1a oij). Theo gia tri nav cha wng sudl fa
lat tinh oy {1 3 theo dudng cong ‘bidn dang duv nhét (1.2) ta lai tim eLlJ.

‘frong mién dwge xét néu ton tai eL” >es ta tinh 0@ = atel!)) sau do xay dirng
gin dung thir hai trong tg nhuw cdch Idm irén.

Qua trinh nay ey tidp-iyc mil, cho dén khi gin ddng thér o -+ 1 khéng khac bidi

miy so voi gin déng the o.
‘ §4. KET LUAN

Chch  thanh lap cée :ddng nhit thie d& xédc dinh nghiém trong mign dan 1ol va
thuit todn lip & xée dinh nghlém trong mign déo trinh bay trén diy, cho mét luge
dd chung nhit, 4% di toi cdog thie bl%u difn vghiém; trén co s& gid thiét tho tal cde
phép bi&n a3i tich phAn thuin' vd nghich. Trong nhigu 16p bai toan cu th®, cic phép
bign adi tich phan phue thé 14 tdn fai, bude ‘diu van dupg cho nhitng k&t quid sau day:

_ Co thd suy ra cdc ddng nhét thic cla phwonrf phip nghidm phlém ham bit bign
[t]; phuong. phip ham : phic [9] v& nhing két qui cda phuong. ph-éxp phép bién ddi tich
phan [3], ditu ndy chimg té né giki dugc nhirng bai toAn mi cde phwong phip Ehic 43

§




gidi dwyee Dua vao dong nhit thie trong los do D& Gio oo the thidl 1op dbng nhit thic
de g1a1 bai todn trong toa d& cwe vé bal loin d61 xtng true voi-dign kién'bién phibe tap
hon nhitng didu kign bién duge khdo st trude d5. Ding ddng nhit thiae co lire khéi cé
(kd tim dwge nghiém cho méi bude Hp cia phucms phip nghiém dan hdi, cu thi da tlm :
_ dwge 1ot glal bai toan dong dian déo dm v&i ntta mit phing, trén hign chiu lzu trong

chuyén d¢mg véi mot van tée vugt am C = Cz‘/ 2 . Dang ddng nhdt thie chia bin ham_
tay ¥ @i gidi duge 16p bat toan méi voi diku kign diwn 12 nghiem cda bai toan tlép XAe,

‘Vige dEE va gidi bai toan ding donrr ahit thic chia.sin him tay ¥ con cin dugc Dg én [P

etru tiép tuc, d& sao cho nghiém cda bai toAn dong thoi i nghign clia phuong trl
phét ban diu. .

.Tae gid cam obp gido sw I Bio Huy Bich da hudng dﬁn gitip d& l4n linh tlong
"qué trlnh vigt bai bio nay. :
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PESIOME

Ob OAHOM ME'IOJ_IE OIIPEILE.HEHE/IH PEHIEHHA HJ]OCHO-
LUHAMMYECKOW YIPYTO-TJIACTHUECKOM 3AJIAUN

HaHnag cTaTed paccMaTPHBAET OJEH METOJ, BHPAKAIOMHANL PEUlenne TA0CKo-
AHHAMHUECKOH yupyrofi Sajaum ¢ yuérom ofpémHON CHAM H cOojepikaimeil GoJce
ABYX OpOH3BOJbHBIE (QYAKIHI, YTOGH MOTJH YAOBAEGTEOPATE IPAHAYHHM U
RAa9aABHBIM yCAOBHIM, OQHOBPEMRHHO CTAThS NPEANOAaraeT NTePATHOHRKI ome-

patop .ELJIH ONpeNeAeHUT . pememm TAOCKO-I3 HaMBEIeCKO i ynpyro nnacmqeu{on
- 8amayy,



