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Trong bii piy chiing toi nghign ciu hai bai toan v@ chuyén dong d6i luu nhige
trong chit long shot quay. Khde véi cac tac gid trude [1, 2], & day ching 16i zér trudng
hop khi chit 14ng chira-day trong binh kin cé binh dang bdt ky.

§1. BAI TOAN 1

Gid st ring ta cd.binh kin chia diy chdt idag nhot bi d6v nong khong deu quay
xung quanh modt tryc cé phucng tring voi phuocag thing ding. Gid st rdng téc d&¢ quay
chia vit « 13 mot hing 86 va théa min didu kia o? {g. (3 day 1 13 kich thude tide dién
ngang cia binh, g — gia tic trong trudng. Gid thiét nay c6 nghia'la chuyen dong 850 luy
gay ra do luc ly tam co the b0 qua so v&i chuyén dng d6i luu géy ra do luc trong

truong.
i todn vE chuyén dd
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Véi cde gid thife trén b ng 46 luu cha chidt ldng trong khudn

khd tuyén tinh duoe md ta bhog wé phuong trinh
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ek ddng cls e8e A, dp sudt vh phigr 4 cla chéy 1dng so
5~ viécty don vi cus trye tos 407 cd phuong tring vdi

ta chdt ldng, § - thinh binh ti€p xde véi chit loag, Pr R,
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vk rrgng thil ol
phurang thang da

D e gac s Prandl, Bedd Te ky hidu Tn{i2) {2 khong gisn con cia khong gian

La{&}y gdm cie vee to bink phs

: ¥hi tich trong £ va théa min dide kidn w, = 0 trén S,
- ia - . a . at - . o . N ) P .
W30y 12 Kudng gian Sebalep gbm cac vec to so-lénoit bink phuong kha tich trong Q <o

dac him bic nhét vi thdég man digu Kén uw = 0 trén S,

Goi 1 la todn tit chifu xudng khong gian Lo{€2). Tic dung vio hai v€ cla phuong

trinh (L1), nhé co phuong trich (3.2} vi didw kign (1.4), i phuong trich {1.1) ta duoe

iSe=—Au+ RViT (1.6}




(3 day Ay = — TIA la toan of ty lign hop xic dinh duong, ¢ tedn t0 nguoc l2
hoan toan lign tue (xem [3]) todn o Su = 1 Dlu x ky)- la toén t0 tu lién hop, cd chuin
nhe hon hodc bing 1 {(xem [4]), 1040 tr VT = HksT) | a todn ti gidl ndl

Ta ky FJLU Ha{Lh) g khang gian Hilbert gdm cac ham bink phucng kba tich reog {2
v H{ ) fa khong gian Sobdlep voi chuln ia
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Con () 1a khong gian con cla H}(L) gbm cic ham thude HL{) va thoa min ditu kign
T =0 ¢ensS, . _ '
Phuosg trich (1.5) va didu'kién (1.4) <6 thé viét dudi dang mét phuong trinh toda
tir trong khong giaf nhu sau: _ .
13 dT

?"_ - pjl AsT + P;‘l Nu ' (1.7
t

3 diy Ay 12 todn tf ty lien hop duong xéc dlnh cd todn tr nguge 13 hoan todn
lién tuc [5], toan tG Nu = (ks . u) todn tif gidi ndi.
Hé phuang trinh (1.6) ; (1.7) ¢d thé vi&t dudi danﬂ madt’ phuqng trinh trong khong gian
2((2) . HE(O) ‘
dx . : ' .
G AT Bx : (1.8)
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Aj is RV ' u .
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Vi ring toén tir A1, Ay 1a cée todn tir ty lién hcp zac dinh duong  trong Lz (Q)

& day

vé H(€2) nén todn tit of la todn tir tu lién hop xdc dinh dvong trong knong gian

La(02) % Ha(0)

Toan t0 73 ré rang 13 todn 14 gidl nol trong La{Q) x Hy(L), Dya vao kér qua cla
[G], tic ddy suy ra ring bal toan Cauchy 481 phusag trich (118) ¢o 1 nghiém cduy nhit.

Néu tim nghiém cba bal todn (1.1} - (1.4} duwéi dang
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4= a- f‘tm_, T - e—f\t'r[\l
Tz phugng trinh (1.6, (L.7) ta duge
L= f‘x.l.ul — 13u; — EVaTy, : {1.9)
PTy = P AT) - P N (1.1m)
bay la , | |
Ay o= dv — TAv - 7 (‘]__11)

Tuong to ohu trong [7] & th& chiing minh ring todn 0 o4 1 todn ti ty lién hen
sac dish duong ¢ phd roi rac va todn ti =4 . FA-1 T3 todn ti hokn todn lién tuc ¢é bac
bira han, T day suy ra riag [8].

Bink 1+ 1. Phd cia bai todn {1.11) a4 phf) i rac v chia trong dii

Reh 2 hnie (A) — || ReZ]] | {1.12)

He vecto ridng eda bai todn (111 [0 he diy trong khong gian La{Q) % H{Q)
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$ir dung hé phuong trich {1.9), (1107 co the chung minh duge ting khi 8t nong
v trén zudpng Rer ludn hudo ducng 6 nghia 13 chuydn dong cia chr léog trong binh
juon bn dink, con kbi d8t néng tic dudl lén khic v trudng hop binh ddeg yéa (xem [1]}
frong frudng hop nay trong chdt long n tat ca cde dao dong thuc (Iwh & 0y nhung clng
shu truong hop khi binh ding yén xem [7] chuyén dong cda chdt long o dinh (Rei =0}
khi 8§ Roliy thoa mén ditu kién. . B
R« v} 73 {1.13)

-~

O day vy, vz 1 cac i zidng nhd nhit cla cic todn ti AL, Ag,

Céng thie {1.13) chi ra rdag trong wuong hop ching “ta zet lyc Koriblis khong”
anh hudéng 1én én dih cia chuyén dong chit 1ong,

§2. BAT TOAN 2

Chiing ta xét trudng hop khi thda mén dity kién @23 g, cb nghia la khi chuyén
dong d61 luu gy ra do luc trong trudng cb the b3 qua so voi chuyén dong d3i luu gdy ra
do fuc ly tdm. Trong [2] di ching minh ring traong hop ndy & vi tri cdn bang vecto
gradien nhiét 5 <& phuong vudng goc v6i truc quay. Trong khudn khd tuyén cinh baitodn
duge mo td bang hé phwong trinh [2]

¢ ' bu o i
o Dlks xow) = - yP + Au — RTn,
gt -
. a1 o \
dive=10, Py~ = AT —(u.n) trong £,
At ‘ ‘ )

‘ (2.1)

Ly TRt 7 TR S

0= O., T=2=0 trén S, u[t-.«.-.g = Uns Titmﬂ‘i—— TQ
Oy day s Roliy, khic véi truong hop & trén, lign quan dén chuyén dong déi tuu
ghy ra do luc Iy thm. :
Tuong tu shu & teén, bal todn (2.1) c& th dua ve bai todn d6i w01 hé phuong trink

trong khong gian La((2) va Ha(02)

du Aty
e = By - Are + BV T,
ds
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(3 day cac todn ti Va vie Ny du la che tedn ¢ir gioi noi nhu ¢dc rodn tr V, N
tropg he (1.6), (1.7). Tt ddy suy ra rang tit. c4 cde k€t qua nghi®n ey cua bl todn
(1.1) — (1.5} déu ding cho bai toan (2.1), cac kit qud dé néi lén rhig sy b mit cla Iy
Koriolis khang dnh hudng 1&n Gn dink cia vit nhung gay ra cac dao dong thuc (Inh =k 0)
trong tridmg hop A0t nong tiv dudi len, b nghia 1z dinh lugt biga d5i &n dinh deu o day
khong diing nta va két qua nghita ciu chin cang trinh [1, 2] chua cé co s chit ché)
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