
H:(i; PHUONG TitiNll:f BIEN l'HLiN HlECl .B 0"(1 -- PUA 

c(JA CHit DQ CAN BANG 6' H~ '!'HONG 5U 

NGUYEN vAN BiNH 

l 

So sanh cic phuong phap khao sat lin dinh Glia eM d<) dn b8ng o [1, 2, 3] va ke 
h<;rp voi nMn xet a [4], trong [5] cla cR xu~t van de xay dung phuong phap thimh l~p M 
(phuong trinh) bien phan theo bien dQ - pba cua che ai) can bang va cia chung tht,rc su 
dn thi~t cto qua viec phan tich va danh gia phuang phap trinh bay trong [1]. Bid b:io nay 
giai quyet vh de d~t ra cho h¢ a tu)tn thong s6 c<)ng hu6ng !J1Qt b~c tu do co d?ng tuang 
doi ti\ng quat. 

§ 1. H¢ THONG SO VA Ht TRUNG BINH THEO BI£N DQ- PHA 
. i 

xet h~. dao UQng a tttyen mQt b~c t~r do m6 ul b,::Ji phuong trinh vi phan ; 
h (1.1) 

trong d6 : B - ky hi~u tham s6 be; x, ~' -~ - tQa dQ, tOe OQ va gia tOe dao d¢ng; 1- tan 

sO ri~ng; v- din sO klch d¢ng, f
0
(x, ~' vt) - tOng htru hqn Phurit~ cUa \lt~ chu ky 2n, h¢ 

s6 Ia da tbtic ciia x, ~ khong chua so h?ng hang. Khi d6, se thOa men tinh cMt d<ic trung 
a h¢ thong so : · 

Xet truong hop c¢•g huang: 
£.(a, o, vt) = 0 (1.2) 

(1.3) 

trong d6: n, m --- hai sO nguyen tO cUng nhau ; :6. ~ (c,:J 2 ~ 1) - h~ -Sl'S Ct!.r: trung cho dQ 
l~ch tan. 

Vi~t M (11) duoi deng: .. 
x + '"'x =sf (x, x, vt) o~ z [f,(x, x. ·1t) -\ ·' cj (1.4) 

v6i bi\§u th.th: khal triCn: 

xf(vt) + ;,g (vt) .--;-
2 

(1.5) 

trong d6: D. -tOng cole h~ sO cite s6 h~ng chi pbt;i thu¢c x va 0 b~c nh2t; h--he· sO hang ; 
f(w), g(vt) --nhfrngtOng h1~i"u hq.n PhurH~ ella ')t~ chu k}· 2rc, h~ .sO h8ng 1:~ tC;ng kh6ng c6 

s6 hgng hang; fz(x, ~' vt)- ham c6 tinh chat nhu ham f,"(x) ·x, 'Jt) nhung n1c sO h~ng 

d~u tu b~c hai trii len d6i vai x, ~-
Dua vao bien i!¢ R va g6c l~ch pha rp theo M thirc: 

(1.6) 
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+ 

R 'P = .. " R:_ [ 1', + (B - ,e;C') co,s2rp + (B' + wC) sin2rp + RFz ( Ri?)] 
2w 

(1. 7) 

trong C:6: B'} _B, C, e~ -k nhung hang s6; F:;(R, <:p), F2(R) (p)- tOng htru h@n Phurie 
ciia -q;l chu ky 2~.:, h~ sO Ia da thtic ella R 

B = (f (vt) cosZwt); B' ~·- (f (vt) sin2wt); 

C = \g (vt) cos2cut); C' = \g(';t) sin2c~)t) i 
R2F2,(R,'f') = (f2 (,,.,vt)cos(wt- <p)); 
R2 F2 (R,q>) ~· (fz (.,,,·;t)sin(wt- ~;)). (1.8) 

(hai dau.,, q11i u6c thay x, ~ bai (1.6)), 
0 ·· ky hi~u trung binh theo thai gian. 

CM d(l dn bang x = 0 tuang ung nghi~m R = 0 (·p bat ky). C6 the dua h~ (1,7) v~ d•ng 
don gi3n. Th1,rc v?y, d~t : 

B - wC' = E cos2~, B' + wC = E sinz~: · (1.9) 

trong d6: E, !; - nhfrng.d~i lw;mg ph\t thu9c w (ttlc v). 
K€t qua duqc M: 

trong a6: 

R = 0 
R [hw + 'E sin2\)l - R F2(R, '4' + ~)] 

2w 

R')l = ~ [Li. + E cos2'4' + R F2(R ljl +;)] 
2w 

(1.10) 

Trude bet cbU y- rJng lchoii ni~m On dinh phan anh mQt m?.t trong cic tinh chat c.Ua 
cac che a<) chuy~n d¢ng lan ccin chi' a<) kh2o sat. (] clay, ao la cac ch~ 

cit:) dao dQng- v6i b_ien ll¢ R =--F 0- Lin c~n che di.) can bang. Vi v?).y, ae kh&o sat On dinb 
ella che dQ can· bang, thuGng d$t R = 0+0 R. Nhu:rig ctil1g vi v$y mil khOng nh~t thiec ph2i 
sU d1,1ng h¢ trung binh nguyen dq.ng (1. 7) - kh6ng chi a hai v€. ci.'ta phuang trinh pha cho 
bH~n OQ- m8 hofm toJn c6 ca sOla xuS:t phat tir vi~c khJo sat de nghi~m R =FO cUa h¢: 

P, = _eR-[ho1 -- (B' + <vC) cos2'f' + (B- '"C') sin2'{l- RF2(R, <p)] 
2-t·) 

? =·---=--··-[i\ + (B -~- o/..::-l) cos2.y +(B) +(.uC) 3:in2~p + EF2 (R, cy)] 
2c,J 

(21) 

' 
0 

• t ' ' , • l {. ';"' I ' . l . ., . • . I h l h co dtr;-;1c ru· r1Jug omn n.guye.n u;ng ,L ) ,:,au .<:0.1 c: ua n.ar ve cua pJucmg trln. p 1a c o 
j_·~ --•~ ( ... J' r· t' ··b~' t-1~-n. f']·•\ ·~·· .1 1 ' ··~ ••• R 0 ,. (1~) h' · n1e_n Gq vm _,, ;J, 1ai_ .. '~ ': -··'; \:a l~·,_t, .:1101:g ~mac blS:~; vm .. = 1 n.z; · ./ t.Ja man 
v(Ji '? b6t con .h~ i_:?,,_L j co ? Xdt cqnh). , 

M~t .kha.c, cte c6 h~ bi,~n phan, chUng ta cb'i giD hi c1c sO hq.ng b~c nh-at vit bO cite 
sO b0ng b~c cao han d6i 'lGi cac bien philn. 0 day nhu da. phin ti.ch (J f51 vfin de On dinh 
d;?.t ra vGi hJen d(); vl vf1y, trong nhU:ng m6c vuOng 0 ve phili cl1a h~ (2.1), hay bO di cic 
sO b,mg chira F. Ket qua duQc h;: · 

c •R · 
1!" = ·-"- [b0 -_(I'.'+ wC) cos2'f' + (B ·- wC')sin2<pj 

t:·~} 

" < 
'fl = "-· [fl + (B - "'C') cos2tp + (B' + wC) sin2'Jl] 

2t•) 

(2.2) 



· voi h• 12.2) (chl kbac ky hi~u: R, 'f' thay b6i 3R, '!',''. H~ (2,2) ho~c (2.3)chjiih la 
trung ' . • h • h' d , b' , h' . ' . " t ' 'kh' ·. , t h~ bUn pbin theo biea u~ ... - p .a cua c c:"_ ~ ~ah c.ng? ;~ t~wng so ca1:g uuqc-__ -:./~? .:.~~-~-
f)~ chUng minh, thay cho b1en de-- pha,.hay su d1.tngha~ h1en ,a,o) clua vao thea h~.thuc: 

x = acos(0t + bsin(·Jt:; ; = -<-.. f.·) ~asino.it -- bco;;,.:-,t·: (2A) 

.'11:~ .trung binh !a : 
. ~ = _:__ !!hw- (B' i; wCJa + [(B- cue")-!;] b- G; (a, b! 

2w ~-~ 
b = ~ ![CB-t·>C'; + D.]a + (h''' + (B' + wC)]b + Gz a, b / 

2(.!) . . / . 

triu1,g do : 
tr& len. 

G2 (a, b); Gi (a, b) -- nhung da thuc cua (a, b! chua nhfrng so h::;ng tit b~c hai 

G2 (a,' b• = ( £2 (.,.,vt)cos wt); G;(a, b)= ( fz r.,.,vtl sinoot) 

(hai dau .. quy wjc tha y x, ~ boi (2. 4 ) 

(2.6) 

che d¢ can bang tuong uog nghi~m a= b = 0 va c6 h~ bie,, ]'han trung v6i phan tuyen tinh 
cU. h~ trung binh (2.5) : 

~ = 
0 

![hco- (B' + wC)]a +'((B-wC')- t>]bj 
2cv 

b = ~ i[B- wC') + L'>] a+ [b,,, + (B' + wC;]bj 
2tu-

(2.7) 

·N~u M bi~n phaa (2.7) (nghi~m 0- che d¢ can bimg)- on clinh tiem c:in h<J~C khong 
On Oinh (hai sO d?c trung d~u c6 phan th~rc am ho~c c6 mOt s6 d?,c tnmg c6 phan thuc 

· 'duong) thi M trung binh (nghi~m 0- che d¢ dn Mng) cting c6 cung tinh ·an dinh nhu 
the. D0 Ia quan h~ da bi<'t giua h¢ bien phan va h~ trung binb. . · 
De dang nh:).n tMy de he (2.1) v6i (2.5) va (2.2) v6i (2.7) tm.>ng ling 'chi.tyen qua nhau 
nho phep bien doi; 

(2.8) 

Phep bien -dOi nk y khl1ng d~t quan h~ mQt dOt mOt gio:a b.t~i Ci~fl bifn (R~ cp) v~. (a, b) nen 
giira nghi~m cac c?p h¢ tren ci1ng khong co quan he a6 (mo..< nghi~m ci;a M (2.5) ho~c (2.7) 
tuong Un:r v6 hr:tn nghi~m etta hr (2.1) ho~c(.2.2))n Tuy \thifo, h~- thlrc J..:_2:::: ::tz +- b2, gilra 
R va (a, b) cho thay_van de On dinh ella b.U~nR trong c6.c h~~ (.~!<1), (2.:~) lu:ang c"iuang van 
de On dinh cUa c~p bien (a:_b) trong cac h~ (2.5), (2./?). )~o j6, v~~ m<Jt Cln dinh cl1a bU:n 
R .. quan. h~ _?ilra ~ai h.~ (2.1) vaT _(.2.2! clmg _la qu.:an h~ . -;;~. m~t .. On 

1 

Qj_nh eli a ci;ip bien ( al b) 
trong cac h~ (2.)) va (2.7). No1 each khac. (2.2) h h<:e bien pn,jn ciw he (2.1). Chu y 
ding (2.2)- cung Ia (2.3) - la M hai phunng trinh vi.,phiin: mOt ci1a (bi.en phan) bien d¢ 

·va mQt clta g6c l~ch pha (kh6ng ph~ii ci'ta biCn ph2.n g6c l¢ch pba va khOng ph:~i pbue1ng 
trinh hrQng gh\c). 

Neu dua h~ trung binh theo bien d¢ -- pha vc dang (UO). h¢ bien phi,n c6 d?n~; 

cR b R ~ l u> + E5in2<)J) 
2ru 

[ L'> + Ecos2~] 
(2.9) 
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gHi'J. b¢ tru~g bi_nl-.1 ;,J. bkn 
cUa h~ twng blnh khi h~ blf?.n ph~i.n, tHy ld16ng 
c6 sO d:?c tnmg v6:i. ph6.n tht.rc bang khiJng. 

k.t-a}ng cho pb~p kti; 'iu~.n tinh ()n dinh 
06 d;Jc tru!1g· v0i ph~n th\rC ducmg nhung 

i5( v, h, 

hay: 

H~ bi?::n pboln (2, 7) theo hai h~Cn (a_, b) 

I 8
- [hi,>··· \B' + cuC)] 

),) =I 2cr . 

I ~- [(B - ruC') + t.] 
2w · 

c6 phurmg trioh d4c tnrr1g 

~ [(B ~ cuC')- ,l] 
26} 

0 
Zw [hw + (B' + wC)] -· A 

ID(v, h, 0) = 0, 

trong d6: 

(D, D chua v v iw ~· . .:'.. v vit khi khao ei.t, tlnrbngcho ·; bi~n thien). 

hay: 

ho~c: 

. m 

Phuong trinh d~c trung c6 !)ghi~m thvc 1-. '= 0 khi: 

D(v, h,O) = 0 

[h2
"'' + L\ 2 ] - [(B' + cuC)2 + (B - wC')2

] = 0 

[h2c} + .:1 2 ] - E2 = 0 

Truong hqp hai s6 d~c trung iio Hen hqp xay ra khi : 

h = 0, (3.5) va D(v, 0, O) > 0 

trong <!6 dieu ki¢n thu hai c6 dq.ng khai trien : 

6 2
- [(B' + ,,qz + (B - wC')'] > 0 

~· ~-E'>o 

= 0, (3.1) 

(3.2) 

(3.3) 

(3.4) 

· (3.4a) 

(3.4b). 

(3.6) 

(3.6a) 

(3.6b) 
Tren tqlC tan _sO v, ditu· ki~n (3.4) xac dinh nhUng OH~rn ~ (giao diem ella ·tr1).c 

t~n s6 v6i do thi bi<;n d¢ cila che c!¢ dao ili)ng dirng), cac dieu ki~n {3.5), (3.6) xac 
cl!nh nhung khoang tan s6 tai do vi~c s\r chmg M bien phan khong aua Mn kCt lu~n v~ 
On O:tnh. Y nghia c6c di?;u ki~n tren cling d?: tim. Thvc v@.y. v6i Oieu_ki~n (3.4), h~ bien 
ph.in. (2.7)- cUng la h~ trung blnh '(2.5) tuyen tin:h h6a- c6 v6 hsm nghi~m hin_g. Tren 
m?t Oah c6 v6 b}n ell em dlr: bang (n~lm tren mQt <hdH'rg thang qua g6c 0 ho?c chiem toan 
bQ m~t Oab tUy theo h~.ng" d:ta tlH1 tr%n [JJ(v, b~ 0)] bang 1 h~y 0). Tuong tmg tren 

m~t pba Ox;~ c6 ho chl1yen c1(m.g tr6n d~Lj" tOe dQ g6c c:.~ tftm 0 (bin kinh bElt ky, g6c 
I~ch dau xic clinh ho?.:.: c0r:g bit Lj"). D;;;,o d>.)ng: xAy ra ctitu h(Ja tan sO (0 (bien ctQ bat lcL 

· I' ' t. _,.. ' ". t. h,- ''t k"t ~•- t . . "' )' h ' ' d'-goc -~CD p·,a oau xac qnu r-'cq_c o_,1: ,~y ,. \~fE~ng a se g01 ctv a Q cnuyen -ong 
Lx~i L 

V'-1i de dl(~u Hen (3. ')!, (S.6}, i:ltn b~mb kh:c~o sAt nhu 0 f.5, ~~- 2, sO 3) clning ta tb<'iy 
tren rn~t Oab ::adt hi-~n h::! c.:;hu.yto_ dr)J.1_g cnlip, (:am 0 phtf tbuQc hai tha.TE sO, quay tbu?,n 

. , ' I 2,; (nguqc) chieu ti'l~C a dCn It"I,IC i.J n_;~~I 1.J, _:> 0 0), tn(n g1an J.nQt Vbng quay 3. --
zp 

i 
v6i p =, -

2
-=- 1/_.D(v, 0~ 0) g6c quay (khCmg deu) gOm th8nh phnn bifn thifn deu m¢t g6c -n: 
00 . . . 

rrong mOi kho<ing thGl gian ,.;f'2.p va thanh phan ttdn hoi'm chu ky b9.ng dUng· r:/Ep. Tren 
mi).t pha c6 hc,l cbuyen c1(1ng bao qt1:1nb 0 ph\l thtH)c hai tham sO - tOng hop cUa chuyen,: 
dOng enlip n6i ,tren va chuyen, cl<)ng quay deu d•a m~t. Gab: ban kinh bien thien tuan hPitn 
chu k~1 rt/c:.pJ g6c quay (kh6Bg cteu) gOm thiinh phan bi€n thien OC1.1 mQt g6c 2n: trong mOi 

kh.of.mg thOi gian 2nj((_~) :.1= sp) theo chieu tU tn,1c ~.den x (v1 (•) ~'"' zp) va thanh phlln 
tu~_n holn Ghu ky rcj13p; quy, d~o khep kin ho?-c khOng tUy theo 0.1 va ~p la kh~ u6c hay 



v6i u6':. Twi'J!"1g hqp '~ enlip trt' ~h;juh .:L<~L'S ~r~~n;~ t:~n rn;J:; 0::'1: -:huyh1 d·~ng 
tr6n cteu vbi- tOe C!Q g6c ~p. trEn rn~t pba cfing c6 chuyen dQr:g trOn deu t,hu:i1g v6i ·toe d¢ 
goc ,~ ± op. Tron~ M(tuy~n tinh) xity ra ho dao dong h.~i t~am s6 c6,tinh pbach, truong 

,.hQp a~c· bi¢t la a1eu hoa. Cnung ta se gar do la ho chuyen dong loq.1 4, 

Khi co M bi~n phiin theo bien a(> - pha <)q.ng (2.2) hoi;tc (2.9). de dang lir duoc 
c!ieu ki~n (3.4) ho?c (3.5), (3.6). Cung c6 th~ tlm tMy lei cilch0 chuy~n a(>ng loai 1, 

2 n6i tr€n. 

Th\fc v%y, xet he phuong trinhluqng giac: 

(B' + wC)cos2q> - (B - "'C') si~2<p = hw 

(B - coC')cos2'fl + (B' + wC)sin2'Jl = -t. 
(3.7) 

a.uac bang each tri~t ti~u hai m6c vuong a vt phi!i M (2.2). Kh.i thoa man dieu ki~n 
M phuang trinh (3.7) co nghi~m 'Po+ be (k""' o, + 1, + 2, ... ), 'Po duy nbat neu 

+ oJC) 2 + (B - wC')2 + 0, 'Po Mt ky neu (B' +(,)C)~+ (B--, cuC'J' = 0, h = 0 
= w' -1,;, 0. H¢ bien philn .se c6 nghi~m R ""' R 0 (bat ky), cp = 'Po+ kr: tuqng ung v6 

vi tri can bang tren m~t bien,- pha (R, '!') vi! ho chuy~n d¢ng lo?i 1 tren mijt pha. v:s:;:;:,,,,--,--
Khi rhoa man d.c di~u kien (3.5J, (3.6), kei qua rich philn plmong trinh rhu ha 

Pi'ii<ci1a M (2.9) cho: ' 
<} = .arctg !f'tg(ept + btmg)j (3 8) 

a6: p·~-.!:_1/t.2-E2; p. = + 1 /t.+E (dau+ (-)khit.>O(<O).'Dem 
. ~ . Vt.-E . 

·.tbay vao phuang trinh thu nhat rbi thgc hien rich philn, chung ta tJm duqc: 

(3.9) 

d6: E 5, 
hz =hang; r,(t) = 

2
w sjn2<}dt ·. (3.19) 

'' ·'' 

· Chll y rang <} .bien thien nhu cp: thitnh phan bien thien d~u m¢t g6c ·" tr_ong moi 
khoang thai gian n/ep bang dung chu ky cua thanb · phan tuan hoim. Do do sin z;v 'Ia tuan 
hoim chu ky 7t/ep, ham 'll(t) vir bien d¢ ,R cung nhu the; chung ta c6 ho chuy~n o¢ng 

';lo~i2. · 

C6 the tn;rc titp tich pb&n h~ bien pban theo bien d:Q _,. pha dt tim duqc de di~u 
ki·~n On C:inh ella che dO can bang. Tuy nhien thu?n lqi hon la dt,ra vao -cac dieu kien (}rl 
dinh eta tim duyc nhO h¢ bH~n phfm theo hai bien (a, b) rnA suy ra- cacb thanh l~p··~hUng 
khi c6 he bien phin theo bien d¢ - pha. 

Phuong trlnh Cl?c trung · (3.2) cho ket qua khao sat On -dinh :. 

1. h > 0: khong em dinh. 

2. h < 0: a) D(v, h, 0) >O: tn dinh ti~m c~n. 

b) D(v, h, 0) < 0: kh6ng tn dinh. 

c) D(v, h, 0) "'0: khong c6 k€t lu~n ve on dinh. 
I 

3. h = 0 a) D( v, 0, 0) ;> 0: kh6ng co k~t lu~n ve on dirih. 

b) D(v, 0, 0) < 0: kh6nJ on dinh 

(4.1) 

(4.2a) 

( 4.2b) 

(4.2c) 

(4.3a) 

( 4.36) 
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' 

c~. th·e ~,-~~t ca~.~ 
id~:~h <hi s6 : 

(B' + c,;C)u- (B - wC')v = hw 

(B - '"C')u + (ll' + wC)v ~ -··A 

lit h~ (3. 7) nhtmg thay cos2'l', sin 2ep bOi ": v 

(4.4) 

N~u 0 + (B' + ,.,qz + (B - wC'), M (4.4) c6 nghi~m duy nMt va de dang nhim 
th~y cac di~u ki~n p2 = uZ + v! > 1, < 1, = 1 tuang ung cac di~u ki¢n D(v, h, o.) > 
> 0, < 0, = 0. Do n6: 

.1. h > 0 : khong on djnh. 

2. h < 0 : a) ,pz > 1 : bn djnh ti~m c_~n. 

b) p2 < 1 : khong on ajnh. 

c) P2 = 1 : khOng c0 klit lu~n v~ qn djnh. 

3. h "" 0 : a) p% > 1 : khOng c6 k~t lu*n ve an. djnh. 

b)P2 < 1 : khong on dinh: 

(4.5) 

(4.6a) 

(4.6V 

(4,6c) 

(4.7a) 

(4.7b) 

N~u (B' + wC)2 + (B - wC')2 = 0, 1¢ bi~n phan co d~og r~t don gian vil cho 
bi~t ogay : h > 0: .khong .~n dinb, h < 0 : on . ilinh ti~m c~n ; h = 0 : khong c6 ket ltt~n 
v! lin djnh. · 

Cbti 1 rang 6 truong hqp d~tt khi h~ (4.4) c6 nghi~m duy nMt. ch•jug ta co: 
h2w2 + t,Z ' p2. != 

(B' + <vC)2 + (B- ,,C') 2 
(4.8) 

Neu (B' + wC)Z + (B ~ wC')' ""Q nghla !a B = B' = C = C' = 0 thi P' ~ = kh 
h2ool + 42 + 0 vii ca kbl h = 0, t,2 = (w2 - 1)2 ·= 0 .(ti'r ·co nghi~m w "'1 br1i 2 can mau 

i:{>b¢1' ""')· N~u (B' + wC)2 + 03 - wC')2 $ 0 thi chi co the tri~t tiett voi w = - ~ = . c 
·'"' . ..!!_; .khi do p2 = oo. n~u h 2o,2 + A2 =F 0 va p2 = 4J(B2 + B'2) > 1 nett "' = 1, h = 0 c ' . 
( tu vit miiu d~u c6 nghi~m. w = 1 b(>i 2). Nhu the, a. tru6ng hop thu hai khi M ( 4.4) v6 
rtghiem ho~c vo ~i,h, co the quy uac pz > 1 va v6i qtty ttoc do, bang on <linh a truong 
hgp dhtt van ap d~ng duQC. rhu~n ti~n a clay Iii h¢ so h nhu gifr vai tro i:i\a chl s6 tl~c 
!rung con lfP2 giu .vai tril cua nhan tit ct~c trung. Nghiala' n~u h < 0 va l/P 2 < 1-
c6 l>n dinh ti~m qn ; n~u ho~c h > 0 ho~c 1{P2 > 1 - khong on dinh; nett h < 0 va 
lfP2 < 1 vi! .it nhat xii.; ra m(lt dang thirc- khong c6 ket lu~n v~ on dinh. · 

Hi en nhien neu dung M bien philn d~ug (Z.9) thi vi~c dnh toao cimg don gii\n. 

D~ minh h9a, xet truang hop khao sat 0 [5, §1] chung ta tMy: 
·- Hai diem p·, (3+ tcrong ung ai~u ki~n ( 4.2a) ho~c (4.6a) 
- Khoang (~-, ~"·) tuong ung cli~u ki~n (4.2b) ho~c (4.6b) 
- Khoiing \ -·oo, ~-) vil (~+, =) - di~u cki~n (4.2a) ho~c (4.6a). NEu h = 0, hai 

eli em ~-. lJ+ trimg voi oc-' "'+ va : 
- Khoang (~-, 1n khOng on dinh tuong ung di~u ki~n ( 4.3b ), ( 4. 7b) 
- Khoang ( -oo, ~-! va [[3+, oo) khOng c6 Ht lu~n v~ on dinh va tuong ung dieu . 

ki*" (4.3a), (4.7a). 

fij• cki : Nh4n ngay 6f4/1983 

Trt<b11g FJ~i /;r< Back Hoa IlN 
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PE3!0ME 

C!1CTEMA YPABHEH11tf B BAP!1ALHl5'1X no AMTIJJHTY,[\0 ~¢lA3E 
,[iJJ5l PE1Kl1MA PABHOBECI15l B TIAPAMETPI14ECK0rl Cl1CTEME 

YcraHaBJJ!fBaerca cucreMa ypaBHeHuii n BapHal(u5lx no aMnJJHTypo-cjlaae 
peJKnMa paBHOBGCHl! B napaMeTpaqcctwii CII.CTeMe s o6rn;cM BHPe. K YKaSa' 

li Cl!CTeMa C0CTOHTC5! !l3 .l\BYX !l;Hcp<j:JcpeHl(li8Jlbllh!X ypBBHCHHil: 0)1H0 ITO B8-
'~p!Jai(lll! aMIT.1HTYPhl H opHO no <jlase (He no ''"PilBI\!lH cjlaShl). 5hiJlll npeo6puo-
,.~,·.-- JCJlOB!iH ycToli'lHBOCTH B ypo6Hyro <J.lopMy. 

~ H¢1 NGH! DAO D¢NG PHi TUYEN QUOC Tt 
LAN THLr 10 (ICHO-X) 

Tir 12 den 17/9/1984 t~l tbanh ph6 nghl mat Vac-na, tren bo bib Hac· hai cua :6un
c' ,13-n da tien hanh h¢i nghi dao d¢ng phi tuyen qu·c: te Ian thir 10. 

. . Tham d,. hoi nghj ·c6 cac nha khoa hoc eel- -,hi~u imoc nhu Bun-ga-ri, Li~n-xo, 
C.H.D.C. Ellie, Ba-lan, Hung-ga-ri, Ti~p, Viet Nam, Cilng hoa lien bang Eluc,,My, Phap, 
Bl, Nam tu, Trung qu6c, Nh%t ban v. v ... Doim cbt1 tich h¢i nghi gom m<;>t s6 nha khoa 
-h.Qc tifu bH~u thuQc cic nu6c Lien-xO, Bun-ga-ri, V.~~: Narn, Tiep~ C.H.D.C. DUe, Hung-
-ga-ril My, Phap, Nh~t. 

Hoi nghi lam vi¢c . tbeo 7 tie~ ban : 1- Ci..; ;1•htwng phap giai tich. :2 Cac pbuong 
.. phap clinh tir.h. 3- Cac phuong pbap s6, tbu~t roan : b i~n thuc h6a chuang trinh. 4- Dng 
rd~ng trong ly thuyet di~u khi~n. 5- Ung d\mg : ' hoc, v~t ly, ky thu~t di~n vii dien 
tit. 6- Dng d~ng trong co sinh h0c, sinh hoc va 7- Cac phuong phap thvc nghi~m . , v• thiet bi nghien ciru. 

f)o@n vi~t Nam gOm 3 nguOi, tham gia be-: ,-c.:) cBo khoa hQc~ trong d6 e6 m¢t blio 
do miJi 40 phut. 

Trong thai gian h(>i nghi con tien hanh cu(:: thi\o lu?n ban trim ve nhiing hu6ng 
"r"H,,. hoc c6 tri~n v0ng va clip bach. Nhung ngiroi 'rc:am d\1 cu()c thiw lu~n da nUt tri 

gia t~m quan tro•g va S\1 bo ich cila cac h¢i JCNO da tien himb tir truilc Mn 
st; can thiet !6i cuon cac nha ky thE,jt, cite nha •inh h0c, di~n ti'r, ky 

Ar:iri:"rorlihuiat di~n tham gia h<)i nghi. Cac nha khoa hoc <Ja. de c~p den vi~c t~p trung hon nfra 
cUu cac va:n d~ co hQc trong sinh hQc, nghien cUu caC khia qmh co bQc cUa _ma sin, 
cac V~t li¢u m.6i, cac dao d¢ng ngau nhie1-1 v.v... , 
CAc nha khoa hoc Bun-ga-ri da to ro kha nib:; to chuc riit tot h<>i nghi, gAy «n 

f,/if'h~\1>1ng t6t d~p d6i v6i cite dai bieu dv h\>i nghi ve nhieu m~t. 
H<)i ngbi dao d<)ng phi tuy~n qu6c te Hln th': 11 se dugc to cht'rc t?i Hung-ga•ri 

niim 1987. 


