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: TRUYEN S@NG 55& TR@NG LGP
Co BEEN DANG PAN %}AU KHONC THUA‘% N%EM‘

o | PHAM CHI VINH-

§1. M& pAU . -

B4t toan vE su ph’ah x3 va khie x2 oba séng SH dasi vt‘n iodp din hdi ed bién
{ang ban d3u khong thuiin nhét lheo mdt hudng dwge nghién cén trong [41 Trong bai.
¥io nay, ta nghign ciu bai todn truyén sédg SH trong 16p dan hai cé‘hién dyng ban dig
théng thulin nhdt. Vide tim nghitm chinh x2c elia bai tncm gip ohitu khd khin, do viy
2 tim nghi¢m xdp. xieha né. .

s | §2. AT BAI TOAN . .

_ Xét 16p vt lidu wa & tranmg (Bl (v nhién-cd d) dAy 2H. Chung ta phin bigt ha
raag thai eda mdi trudng : trang thai ty nhién khi' méi rreaong chua bi bién dang,

trang thai ban diu {e6 hifn dang) v2 trang thii tai
% ' thot didm dang xet. GiE thiL Ireng théi tol Uhat didm
' _dang xél Lhdc rdt i% trang thai ban d8u, dr;; vhy ‘FZIxéﬁ

déng la bé. Ta af dang he iga 46 i“,m ang (Xt Ha Xa)
j?_ o : ma & trang thai {y Hilié'l nd drang j 7
cac vudng gée ofin lbp (mit phing X

2 . Lo . b
phing irung hinh oia Jdnd & trang

'

e
S

a ) , E dung he toa A0 DE — che vnbdng ¢ s
i ‘ 4 ~ mat phing OZ1Z2 vrtng voi mit ph ofin
o ,f?"" ) ' I&p & otrgng “iin.—\_ bar diw {.h‘.i\}q
. f:id & bifn dang lan ﬂ"‘u 1%
Hink { “khdng thuin nhfy [
U= Smi(dm = 1) X {m = 1.8), ks = const. _ §m
& 2 f v N R -0 Tz .
Us = (X3 — X3 X3 €.[-H. H] - (_‘.;) .

wong 46 5 f € O [~H, A, (X3} 52 0% Ko < [~H, H] va [I2 Gam 138 vai 1 (2 3)

!

Ehi d¢ mit-phdng Xi1X3 s¢ trang v&i mat phirg Z1Z2. Goi 20 18 4 diy e 16p & irang

th&i ban ddu, d& dang thiy ring H = f{1).

Tir (21, {22} suy 1t 2w o= halm (m o= 1.9} (khéng céug thes m) N I
Za = f{Xa) RS
2 ‘ T




Gl st lup vit lidn 13 nén dwoe, khi ga pl!emng irinh co bin cfia nhida Fong
chuyén dnh eta song SH tronmg hg Lacrang (X1y X1, ¥5) 12 [ ]

{1221 a2l 1+ ((l):vgj?n ug ))u = p nz, I S (2.8}
tmng dé eizzg {i = 1,3) xé'.c: dinh _b&i (11-30) trong {21, chung 14 che ham cii xj
Chyydn sang h¢ OF:/ZZJ (2.6) 0é damg o :

WIZZI 02,11 ¥ (clgzzz 62,3).3 = p w R (E ?;'

trong d6: Giaz= (Mmzm} izl RSI, 33223 = 7\31;112 w3223, p = o}, 17\21%,31, Aa = f (;.> Yoo

28

R& réng m%l},i (1 =1, 3}, p 14 che hém phu thude 1ién tye vio 73 € { II, H]
Ta gid thigt thém 1223 =+ 0 \{Zsé{ ] _ ) {29
T3i trong trén mat'?s = const cd daﬂg [3] Pg = 323 Bug/Bls : (2.16) -

Bhong mit tinh tdng quét, gii st song SH huyen iheo hwgng OZs.

Khi d6 ta tim nghidm cén (27) dudi dang: vz = u (Zs)expl (KZ1r — wt) {z.11)
tmng d6 o 14 tin 80 s6rg. K 13 s& song. '

‘DYt (2.11) vao (2.7) 1a ¢é phuoug trinh vi phin sau :

o~

~  du ,; 2 o S -
rwags | + [p.0" — w121 K2] v = 0 (2.12) -
dZs [ dZs] o : (‘
’ ‘-9 n . T -V ‘ . ' 7 - N - du
- Gik st hién cla lép ty do 481 v&i wng sudh, tir (2.10) suy ra: ~ =
: : : dZs (£ H

(135 o

' Nhu vﬁy de tim chuy%n dich ‘u; ta con phéi gidi phuong ll‘iﬂh (2 12) véi Gx?éq
kitu bién (2.13).

. . Y3.POUONG PHAP GIAI
Dat c:s d:; £ ('J 12) ¢
1 == 2‘4‘""‘_; ?..'-“‘H iy a ¢ -
¥ BTy ‘ |
7 Z< . .
Az A7, ¥, BF) . V(Z3). ' (3.1)
dZ3 - :
trong dé.
izpt KE —pu? | (2 .
AQZs, ol }&y—[ 0 wizatkt—pa J,Y(Zs)=[” 3)] (3.2)
0)3233 0 v2{Z3) ‘

{...] = biduthj ma tran. Tu (2 3, (2.8). (2, 9) ta thiy r.’mgn ¥6i moéi w.che trude,

ma trén A(Zs. w? K2} 1a ham lién tye lheo hai bién Zs. K? trong midn [- H H] [ﬂ, Ll]

A 1éa iy . Tir (2 13} ta co! H’iH = @

@ =%)

Nhw vdy ,d3 gidi bai todn ta phii gidl he (3 1) voi J180 kige-ban ARu- (3.3). -
Vide tim aghis n chioh xaeela (3 1) gtp phidukké khitn, okl thpo hidgn dege trong mot s rAL-

4
H
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=iy ) k. - - Y * En /
St dradug bdp d4c Big eda ma irdn A4{7Zs, wf, g3 ), do viv i tim nghidm x4y =1 ohz ne.

N6t dung elia phrong phap Lhe swus chia doon |- f, H] thanh N doan b.lng nham ¢6 45
. tiiu@ 2H/N bling che ditm chia 247 (5 = 1,0 4 + 1) ug.;’ —- FAREETIP .
Sau 46 ta tim nghigm i#n tyc cfia }‘é sau:

Y{Zs l ) N . : - . . .
'"—;"Z_'l- A(zfqnﬁp _Cozg ,K“ a Y (ﬁj) = %r] .?((Z:}) véri Zgne S ZS < Zéﬂ.*ﬁi& (ﬂ = ia N}l (\3-4)

_ fm“{g’ thoi Y(ZB) théa min dizn k;én bidn dang (3 3) ﬂ]iH =8 '. : (3 5),'

" Néu ig chfrhg mink-dwge réingf Lim '"‘f =Y thi Y 'a dghitm xfp xi eln !im=

3~

D3 tim ‘1’(23) trede hét ta tim ma trdn nghig¢m ce hén F(z3) .,..‘%? (- =% (ma.trdn

- don vi} efia ha (3. 4) Qi f;](za} (1, J=1,.2) 13 cic phin U cfia ma trﬁm F(zﬁ ‘saU Mot sd
phép biép dm ta ed (xem [4]): : -

fn(zs) = Hj‘1 i)cosﬁ + H(” Dyin Bxfan,

f1azs) = H(a j)emﬁ"‘ + H(“‘ dsin 8 lan,
: ' : (3.8

f21(33) = HEVeosb — H(ﬂ %) an sind?,

~

f22(z3) = I(n “iosbE H(n 1)811 smﬂn voi (“)< 73 5 (”1) (o=1,N)
trong @6 H{¥ xéc dinh b8icong thie (3.1) trong [4],

9% =

B

B.iz3 — 2(3“)}, g = — [;3'223'(;:;’1)) -]

o
P
!

(e (259 )eot w1221 (200 w2 a3 (227)] 112,
Do viy ! 7 . ‘

}1(}:3) = A i"11(z3} + 4 fa{za),

"

;z{’ia) = A f21(s3) + B ¢ f2a(z3),

o

,-
L
<z
=2

Pt e o~

trong 44 A B la cﬁc hinyg H}c‘_‘ung st ddng thoi bling L'haﬁg Chn chd Fring ¥, Y,., 1a ese

him phy thuéc vao z3, w*, K%, song 4% don gidm chch vift ta ohi vigt Y(aﬁj)g Y(z3 31‘(9:; runa
¢hd nao cin phén manh fa s& »ié! ARy &a.

Do f11(— H) =1, ,fl-z(—- H) =8 nén tt didy kitn bien (3.5) ta ed -
A=0 Btiy ¥ khic khong, f£12(11) = . (2.8)

- F-, o 7 . B L fn et ‘”(‘{ — .
Té {368) = fua{H} = Hl'}f) Do vay iy {38 = ¢ 'Hfs]%) =4 : I8

[
A&
R




Phaong trinh (3.9) choe Phép Um gid ipy gin digg eha 83 sfmg K

'5n 88 oo, mnén o gol 1 T phuong uath.-{aa gle ® cla song. T (8.7) 42 eo:

kb shio troge

. yi(zza),fz B . lia(e3), y(z3) = B aFéz(z3)g : 510
B ia hi ing s& khic Lhﬁng thy RE

Bév gi¢ ta ching minh jiim Y(z;-) Y(zs) {rcn Blasd 1% mm h%n .nghlem Y] bén

—={
" cha he (3.1): F( H} = E., tu-orng ty nhw cdch chu'ng minh trong [4] ta et

lim [[F(zs‘, w?, Kz) — E‘{z:, @, K )H = 0 trén midn {— H H‘! * [0, A] (3 11)-.‘:
30 : ;

Gid st I”(zs) I céc phiin tir elia F(z3), dé dang khang dinki rhhig ngh dem clia (3 1) voi
didu Kign bign (3.3) ¢6 dang . ‘

yilzs) = Bf1°{z3) ya(zs) = Bfaz(zaﬂ

(;3,12) .

B 13 hang 88 tiy ¥ khie khong.. -
Phrong lrmh tam sfic dang chinh xée
le(H} = Uo. ('3.13} 5
Do (3 11) nén tir (3. ‘LOJ, (312 suy Ta:
Yizs &, K9 - Y(zé,_ 9.\_23 K% trign rmidn [—EIH:I] X [ Al G4y’

3 —+f

."a vi f1°(H w®, KO) fiz{H’ ?, Kz}:”é“ midn {0’ Al Ilén ta xém - phu'm"!g’ trinh (3 9) 13

—->0

dang gin dunu efia pbuong trinh tén she danc ehm}: xhe (8.13). Nhu vay nghi¢m gin
dung clha bai todn 1a:

* Bidu thirc cila chuydn dlch Uz = B .fzz(zs) expi _(K:m. - t), ’ ‘ (3_15); -

trong 4o fzz(zsé) ‘xée dinh béi (3.6), B 14 bing s8 thy ¥ khac khong.

¥ Phurong trinb tén sfc: H(Il;) =g

46y
Chit ¥ riing & trén ta ching minh deoe ring @ f22 2 {22 trén mifn |~ H, ]I} %
3——?{}
N - H a
fo, A] va His' = (120F) tetr midn [o. A] (A >0, 16n iy ¥} Bitw 46 cd nghia 12
© 0 ‘ . ‘

véi sy sai kbac dd ohd cﬁa K% & Jo LAY thi Uz sai khée &8 nhd Uz trén todn midn

{=H, 1l Hofle v&i & > ¢ lon tay § che irud:, moi wghidm thyge cla i:u 9) thude doan
o, A] & “gan d3us che nghigm thye uwng vng cfia phiwong irink {3.13) trén dogn ds

CAC TRUGNG HOP BAC BT
a) Khi bitn dang ban 3212.: clia [op 13 thuin ﬁﬁat, ife 12 khi f(}{g) = 73X3{A3 =const)’

thi G)i.’lZi (i = 1,3) = const, p = const lién doan [— }-1, H]; suy ra’ai = coust, Bi = const.
trén doan do. DI ding ching minh ring :

f12(H) ﬁalim t12({H) = (w1221K% — pe®) sin 2HP. . (347
. - - %0 : . ) . ) ) 7.‘.




122{z3} = lim iu(?)} = posB (23 }vi)‘B E% = [{g w? — @i2o1K %Y asazs]l 2,
j 20 :

hho nén trong ti‘ﬁﬂmg hop ndy ta tha dwge nghidm chmh xdc:

* Bitu thite cda chuyén dich:  Uz2=8 ;r-os@(‘zs + H) expi(Kz1 — et} =
= {BeosPHeospzx - Bs’inﬁHsinﬁzs}nexpi (Kzi —wt), (3.18) -
L Phudﬁa trinh {é:n ‘e ' o smvH& = { _ ‘ .(3;1_9_),'__:

Ta (3 19) suy ra: hnﬁc eos?zH == {#, ho#ic sm@H &= 0 .
Khi eosﬁH 0 thi hy (& 18) ta edr Uz = *-BsmBHsmBzﬁ expi (Rzi — wt).

Trong tru-b'ng hdp rdy chuydn dieh cha seng SH phan d61 xing véi it phang'
!rlmg’ biph efia lops - - - .

Khi sm{:‘vH =, U2 = BcosﬁHcogBas expi (Ku1 — wt) s [hu dwoe. nghlém asi xfmg‘
véi mit phing truug binh ciia 16p. Cde két qud nay tring v&1i che két qué thu du'r,yc
© trong (618 . ‘

5) Kilf Iép kbﬁng ¢d :'[?lg sud: trude thi m1221 = 3223 = B, p o= p

Khi a6 ta cung cé nghxém chink x&c ct’m bai toan la: -
Uz'= ReosB(Xs + H) -expi (KX1 — wt), s:nz,BH = 0,
Céc k&t quid néy triing: vdi che két qui thu du-m trong [1).

Cudi cing chéng ta quan tam L&i vite giki phroog trinh tin sic (3:9) db tim 6
séng K khi eho truéc tdn s§ séng o. DI nhidn ching ta chi co th® gidi. {3.9) bing
phuoung phdp s8, song cling gdp rdt nhidu khé khan vi 46 la mdt pheong trinh lugng
gite voi vé& trai vt phire tep khi N kba 14n. NEu xdp xI cosfa = 1, sinfa & On thi Q.9
¢t dang mét phuong trinh dgi s6 edp N 861 voi K2: HTN) = 0(3 . 20 vh vige gili phuang '
triLlh _Day trén mé.y tinh ¢& dang h(m nhigs (vi d4 uﬁ churong trinh mfnl..Viec khéng
d‘.nh Hf:ﬂ i mot da. lhlfrc bie N ass v6i h khong cé gl kh¢ khin. Bay gid ta 58 chung

-~

mmh Hfm === {7 trén mide [0, A], va do vay Hm) === fy9(H) trénm {9, Al
320 350 :

Khi 46 ta c6 thE xem (3. 207 1a dang z&p x1 cdu phuong trinh tén sﬁc slin Séng.
Truaéce hit ta ching minh bd d& sau:

W ! N
Bb 48, Xéi ma trfn MN = H (mi + ®1) trong 4o

=1
Wam 1 N, lma =1, [le il =1 .8 8= 1) vii N & Mn{% a4 o), T = cenat. (530
N

Ebhi 46, voi N 4b lon ix o6 1h® xdp 51 ma trdn My béi ma tran H mi tire 1k .
. ‘ o

- Ye> 0 INE YN 5 NEj s I Ma - H m | < ¢ 7 (s.22)

_ . ‘ B i=1 |

Aebt g2l mafl = max ] my [ ). ‘

Eﬂj
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I Bifas | . . = [ costi — 1 {sinﬁi = Bi)]ai ] :
‘“.U - %. =y 1 J7 i —ai{sinbi = 8)  eosli =71

S# dyng linh ¢'~hi{‘£' fian lue irén mitn déng [~F, 11 X [0, A cla che ham : opuk? =
- gcm, 033923, I/a- 5225 vA chi § O = 8. ta 8@ khing “dinh dwee || mi =1,
[bas | << TS!'? onst) \:fa = 1, N v&i N da lén. Theo hS @ rém suy ra ma trgn:
N : . L '
.o 1 V eiriili § TIINY s , N T ; . . o v )
= AW 15 xdp xi dBu (tde xfp &l theo titn chufin} cia ma tran
SR $1 TR BN ' ‘ _ . _
;=1 _ : ; : . . .
i } o
| H[N Vél ‘N dh ién. Ds vay H{“ :_Sz; HEZN% ciing nhu HCN] g_’;’;’ 1z (H} h‘@? do@l{u

g, AL, A 06140ty § (Ppem

X

(2%
e

i, KET LUAN

Trong bai bho nay ta 4% nghién chu bAE todn truydn séng SH trong 16p d%u héi e
hién dang bas d8u khéng *‘man-nhs{i theo mét huwdng. To d4 tim nghitm xép xi edn bai
toan vi ching minh dwyc sy hol ty cla nghidém x8p xi 16l nghiem chivh xbe. 'Trcng
trudpng hop bifn daung b'm G2u ola 16p 14 lhu{m nhity hole lop khong cb frng sudt triwde

higt weag (3], 1 Z‘mg c[sei‘ cho quu giod han ese két gu&

-

te ilw duwoe ecde L& gud
thu dooo,

5’*@ Pk ‘ Nhin agdy 16[12]1%-5:
Tradug E‘fz* Hee ! f&ﬁ,g; ke fv B : :

TAI LIBU THAM EHAO

. BPEXOBCKMX JI. M. Bommur B croneteix cpeaax, Hayxa, Mocksa, 1973,
_2 I'Y3b A, H. ¥VeroflgusocTs YIpYIHX Tl HpH KOHE4HEX Il;ebePMaHHﬁ‘i Hayxona JIyMES,
Kuer, 19735,
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i.TVEL : o Bodehl B Qe O Hadadbasime anm .
o UM, OB HyhiKa, R,
Chordas cEl vINHE. So piagm z5 va khile

cfﬂ,m khong ibula ﬂhdi Tip ¢ht Co i:“,m Uc% 1988,

wp chia s6ng SH & vl 1phd bifn dang ban

‘ PE3T0 M _ '
p mwoﬁrmﬁﬂhw BOJILISH B CI0E ¢ HAUAJIBHBIMA
HEOBHOPQLLHL}?MH ,&E@OPMAH,V{HMI&

‘B aToft ¢TATLE ACCMOTDAEA BAJAYN O PACTIPOCTPRTIEHHL EOJHAT-SH B eliog ¢ ¢ HAY k-
HLIMA  FMEOSHOROAHEIMY fedopMaliayy M Tpericmed Mpulmiadav sl Me1oX pelleHns
7ol sagaun. [losmydeHo TOYHDS pemiesie B CAyMAfX, “KOTAA B CAOE HMEET MECTO HJIH.
OTCYTCTBYeT HAYAILHAL O,TLHopuL(Haﬂ ;aeugommmﬁ '

TRUONG HE €O HOC — 1984

. Nhiim béi du’&ng nhmig kign thire o6 timh chil théﬂ sy v& co hoc va lién gGuay
@80 co hoc, trao 481 mot 88 vin d2 nghidn ciru va tng duvg co hoe & nwde ta, trao.ddi
'v& chuong trinh dio tas va bdi'dufng cin bd co hoe, HOi Go hoe Viet Nam @4 18 ci:u‘rc
Ctrwong he Co hee tai BB Son A Phing tr ngdy 1 — 6 1héng adm 19386,

. Tham duw tradng he ¢6 ddrg chi Lé Ehic — Phé Chd tich kidm t8ng thu ky Lidn
hidp che hoi khoa hoc k§ thuit Vigt Nam: dbng chi Lao Vin — Thueong vy Thank Qs
Pi6 Cha tich Uy ban nhan dan thanh phé Har Phong; Gifo sw Tign si Nguydn Vin Pao
Chit lich H9i Co hoc Vigt Nam; Cae ddng ehf trong Ban chilp hauh trong wong Héi, cie
«%5i Lol co hoo dia phu'orn s che phin hoi Co hot chuyénr nginh clng e}onn A0 che hoi
¥ien Hol oo hoe lam cbng tde nghién ctra, gianﬁ day va Urog dung co hoe ﬂaué( che trrong
dui hoe¢; che vign nghién ey Vi che co s& sn xudl. {rong e& nudcs '

Phat bidy khai mac Irucng He, gito sw Tién si \'rm\'en Yan Pgo 48 thay mit
Hai Co hoc Vigt Mam hoan nghéoh cde boi vién Co hoe tich oo tham gia trudng bé, cim
on Thankh 3y, Uv ban phan dan thank phd Fai Phdng. Ban linh dee va lodn 1h& cén bo
céng nhan vign nhd nghi Covg doan HAI Pheng 44 tin tinh gitp 48, cée ddng chi irong
bap 18 chito nhigt tinb iich cwe lAm vise 16 chire thanh edug trusng hée { o hoe,

Phat bidn cbio mirng 191 nghi, d8ng ¢bi Cao Vin thov mit Tharnh ﬁy?fl}* bar nhén
Aan thanl phd Hii Phong hoas ughénk nhing thank tich.mi 41 Lo boe di dat deoe trong
thol glan qua, G8c bigt 1‘1 rhung frng dung Co bos & HAL Phong va dhnh gis day 14 mit
est Adng khos hoo quan frong & Han Phong- '

-Bav cac bio che chu“ﬂg cha giao su L& Quy An, glae sw Lé Vin Thudng va gido
gt Nguydn Binh Ngoe § phién hop chung khei mae trwong hé 1d nhitog bai gidng vi ofic
bho cho chuvén d3 chia thanh 5 liah vge cbuyén vganhs Co hoo dai cwong va @ng dyngs
Lo hoc vat-rdn bife dang, Co hge chit idng va chgt khi Go, hoc may, Co hee mél
irwdng vl

Song song véi che lép chuyén d& tréu cin (:6 Hm nghi ban tront Co hoc vi tifn
F5 k¥ thuate Co hoe v& chuong trink nghitn cdun tropg difm, trao d&i v& chwong trinh
vio tge v b ducng cén bo Co boé voi ndi dung phong phit v bD ich. Ddng thei Hoi
18 chire Pgi hoi thanh dp €bi hai Co hos HAI Phong ngay 3J7 va phan hi Co hoe

At ¢in hign dang ngay 4/7] 1986, ' o
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