Tep chi Co Hes T.Vi, 1984 s

HE PHUGNG TRINH BIEN PHAN THEG BIEN DO - PHA
cUA CHE PO CAN BANG O HE THONG 56

NGUYEN VAN BINR

. o ;
So sank cic phucog phdp khio sit dn dinh ciaz ché d6 cin bing & {1,2, 3] va ké
hop v&i nhin xét & 4], trong [5] &3 d2 zudt vdn & x4y dung phuong phép thanh ldp hé
(phuong trinh) bién phin theo bién d0 — pha cia chd d cin bing vi di ching thuc sy
can thigt dé qua viéc phén tich va danh gid phuwong phdp trink bay trong [1]. Bai béo nay
gidi gquyét vin d& dit ra chohé 4 tuyén rthong s cong hudng mot bic ty do cb dang ruong
dsi tdng quét. : : :

§1. HE TRONG 8O VA HE TRUNG BINH THEO BIEN BO — PHA
| : g _

Xér he dao dong & tuyén mdt bic tu do md td bdi phuong txin{b vi phén

| %+ x=ef (%, x, ¥1) ' ; (11)
trong d%: & — ky higu tham s6 bé; x, %, X — toa &, tSc dé va gia tée dao dong; 1 — tin
58 riéng; v — tin s kich dong, f (x, %, vt} — tdng hitu han Phurié cla v, chu ky 2r, he .

s8 1a da thic cfia z, % khong chira s& bang héﬁg.'}{hi d6, s¢ thoa mian tink chdt ddc trung
& hé théng 35 : o

R ’ fu(oa O, ”t) =0 . (1.2)
Xét trudong hop cdag hudng:
; . _
1= {—nmv) - gh = of - EA (1.3)
Lo R ) '

trong d6: n, m — hai 56 nguyén t§ ciag vhav; A= (% — 13 — hé 3 dic trung cho do
Yéeh thn. )
Viét he (1.1) duéi dang:

T 4 wfz == ef (g, 1, vt} =2 [fa(x, 3, ut) + S5l (1.4)
v&i bity thie khai widn:
B, x, i) = Az + bx + (w0} + zgst) 4 TS (L3

srong dé: A — tdng cdc hé 58 cacsdhang chi phu thudex v2d bic nhit; k—hi s8 hing ,
f(v1); g(vt) ~nhing tdng hitu han Phorié cta »t, chu ki 2=, he o8 hing vk trong theg khong cé

88 hang hing; fa(¥, x,vt) — ham c¢o tioh chit shu ham 1 (z, = vt) nhung cac 58 hang

déu tir bic hai tré lén A8i voi x, x,
Dua vio bién 46 B va gic léch pha ¢ theo he thic:

x = Reos{et — qu), % = Reosia {wt — @) o (1.6)

)




(1.7)

RP i -m::_fﬂ-g& (B~ wlYeoslp & (B 4wl }Fm?r‘p + RFy (R.o)]

trong 461 B, B, ¢, € nhuug ‘nng $6; TR, @) Fi(R, @) — tdug hite han  Phurié
cia @, che k¥ 2w, hé 38 I3 da thic cia R :
B= {f(vt)cosaty; B = E{vt)sinZut);

= {g(vt) cosZawty; ' = {g{vi)sinZwt);

R¥*FI(R,0) = <z{u"t)‘3¢5 (wt— ) g

REFé (Rop) = (o (L, ) siafet — o)), o (1.8)
(hai ddu.., qui udc thay 5, ¥ boi (L, o)), )
(3 = ky hiéu trung binh theo thal gian.
Ché 46 cén bang % =0 tuong tng nghitm R =0 (p bit ncy) Cé thd dua he (1, 7) V& dang
don gidn, "Jhuc vay, djc e :
: B —wC =FEcos28, B + ol = - E sinz 25, SR 1)
trong d6: E, E — nhing.dal lugng phy thudc o (tde v).
Két qua dugfc he

&= ..i&{hm + Esin2y — RER, ¥+ E)]
Zm s (1.10)
R{p {A + Ecos2¥ + RFy(R 4 + "‘)}

2
trong d6: Y = ~ &

§2. HE BIEN PHAN THFO BIEN — B0 PHA CUa CHE BO CAN BANG

Trude hét chi y riing khadi niém dn dinh phin dnh mot mit trong cac tinh chdt cha
cac ‘ché  do chuytn doéng lan cdn ché d8 khio siat. O day, do la cac ché
dd dao dong — véi bién d6 R =/ 0 ~ lan cin ché d& cdn bing. Vi vy, d¢ khio sat On dinb
cia ché do cin bing, {huonc dit R = 0+3R. Nhudg cling vi vay ma khong nhée thige phai
st dung hé trung bink nguyén dang (L.7) — khéng chia hai v& cha phuong trinh pha cho
bign 36 — mh hoan todn b co 56 1a audt phat tir viée khio sit cdc aghitm R =40 cia hé:

. =R ,
R = P ?h:m‘ —{B + wC)cosly + (B~ wC ) sindy — RF; (R, 23]
2% (2 1) ,
b o) cos2y + (B 4 ol) sin2p + RTs (R, «)]
céd duge piy he inh nguvés dang (1.7% kbi chia hal v& cla Q}UU;W trinh pha cho .

bign da (voi ]

: CBigt; wdl R =0, k¢ (1.7) thda min
voi @ bit ?U cén he {213 ¢6 o zéc dink).

Mat khac, de cé hé bign phin, ; 3
56 hang bic cao hon 481 véi cac bir-fn p%?in O ciiéy nhu di phin
dat ra v91 hign clo; vi vdy, trong nhin

53 hang chira B, K&t qud duoc hé:
- cf’
B = fhe — (B + oC) coslo + (B —~ o )sn?r.pj
Lt

] (2.2)
g = T [B e (B = ol)cos2p + (B 4 oC) sinZe)
)




06 the thu duge hé nay theo cach dar I'szién_ phin than)
1a ché da dao déng tuong dng bin &8 R, =0 2 chua b
Thie viy, dit B = K, 4+ 0FE = 6K, o = 9+ 0p, Jem thay vao hé trung

(1.7), khal tridn r5i b8 di cdc s6 hang bie veo 451 voi 3R, 8¢ ching ta
khit 38R & phuong trich the bai: R

3 .
ek [hor = (B + aC)cos2p, + (B ~ oCsinde,]

()

bing
heo thoi gian.
‘binh nguyén dang
‘55 duge, sau khi

(3R) =

. = v : fa=} i i
o, = E..m [A 4+ (B — oCcosZp, + (B -+ «C}sinZp ]
() '

hg v6i he (2.2) (chi kbac ky bidu: R, g thay bsi 3R, .\ He (2.2) hoic (2.3
& bién phan theo biéa d9 — pha clia ché d& cin bing & hé thong s6 dasg dvg
% chang mish, thay cho bién 45 — pha, hiy st duog hai hidn (a,5) dua vio theo

3 = acosmt -+ bsinawt; 1a o {asinet — boaset ' : (24}
trung binh la: ) o
a = ; flho — (B + &CJa 4 [(B ~ wC% — Al b — G}, (a, b]

o fe 4 (2.5
= 2‘ [iB=aC) + Ala + [ho + (B + wC)b + Gya, b '
. . - ) 4 B h
trong 46 : Ga(a, b); Gjla, b) —nhiag da thic cia{a, b} chiaa nhing s8 hang ti bac hai
“Ten ‘ . o
. Gy fa, b = (£ {,.vt)cos wt) ; Gala, b) = {fz {00t sinmt S . (2.6)

(hai diu.. quy udc thay x, x hdi (2.4)
Che d& can bing tuong thg nghidm 4 = b =0 vi ¢6 he bién phin tring vdi phin tuyén tinh -
‘tha hé trung binh (2.5} : - :
' 8 = — {[ho — (B’ + wQ)]a + [(B=wC’) — Alb]

20 (27)

b= _5_ [B— wC) +4]a+ [ho + (B + «Clb] "
{ek

"Néu h¢ bidn phin (2.7) (nghiém 0~ ché d¢ cin bing) —dn dinh tiém cén hegie khang

~-0n dinh (hai s6 ddc trung déu <6 phin thue 4m hodc & mét 5§ dic trung ¢6 phia thie

"“duong) thi h¢ trang binh (nghiém O — ché 8¢ cin bang) cing c6 ciiag tink by dinh nhy

" thé, Dé 13 quan hé da biét gida hé bién phin vi hé trung binh. )

y ..I‘)é‘ dang nh.%n tl}ﬁ;y cic he (21) vél (2.5) va (2.2) voi (2.7 twong dng chuyén qua nhay
nhd phép bign dbi:

g = Hcosp, b = Rsing (2.8)

Phép bién doi nay khong 42t quan hé meét d6i mot gitta bal cap bidy (R, o) vd (a,b) nén
gitta nghidm céc cdp hé trén cing khoag cb quan hé 38 (mds nohidm chz he (2.5} ht\}é’c (2 7}
tuong un7 vo han nghi¢m cta he (2.1) hoie (2.2)) Tuy whitn, he thie K2 — 42 4. b2 -gi'ﬁa
R va (a, by cho thdy vin d2 8n dinh clia bién R trong céc he {243,(2.2) tuong Ayong vin
d¢ &n dinh cia cgp bign (ab) trong cac he (2.5}, (2.7). Do d6, v& mar on dich clia bign
R, quan hé giva hai he (2.1) va (2.2) cing 12 quan bé v& mir &n dink cis cip bifn (a b)
trong cic hé (2.5) wva (2.7). Noi cach khdc. (2.2} 1u he bidy ph;i'n cia hé .(2‘1). Ch:ﬁ ;
_téng (2.2) — cting 12 (2.3} --la hé hai phucng trinh ¥i phan: mét cua {(bign pi\zén)' biga &g
'va mdt clia géc léch pha (khéng phdi cla biée phin zéc léch pha va ihang phdi phuan

- trinh leoeg gidc).. o ] ;
- Né€u dua he trung bink theo bién dg -- pha v& dang {1.10). b2 bign phin co dang;

R Z [ha + Esin2] e
€ -(2"9) ‘

-

,4") = e [A Fros2d]

e




o phép ket lugn tinh &n dink
voi phia thye duong abuag

dde trusg @
[ L [hey (B + w(}] — - (B~ al) — Al
- [ 205 S Zm '
Db, 1) =] - . =0, (3.1)
— (B - C + A] e [hes + (B’ + wC)] = A '
2w N 2 _ o _ :
hay : | 2T 4 ghh e h,0) =0, L 3y
4 ) : ‘ -
trang 46 D{v, b, 03 = [b%0? + A%] - (B’ + wQ)? + (B - &l)2], {3.3)
(f), Dehifavvie = .1.3 v Va i{hl khaa zat, ti’lU‘@ﬁg, cho v bife th1én) ‘
. o .
Phyong €rinh d4¢ trung ¢6 nghifm thuc A = 0 Khi: . _
_ D(v, h, 0) = 0 S (34)
hay : o ERw? 4 A2 L (B 4 wC) 4 (b — wC )2 = {3.42)
hoic : ' [b%w? 4- A2} - B2 = (3.4b) -
Tradng hop bai s8 ddc trung do lién hop x4y ra khi . - -
| h=10, (35) v D{(0,0) >0 - - (36
trong do didu kién thi hai ¢ dang khal tridn: o
B 4«0 + (B ~ ol >0 - (3.6a)
hay: E AP~ E*>0 : (3.6b)

Trén tryc tio 3§ v, dite kién (3.4) xdc dinh ohing didm # {giao didm cua truc
tAn s6 vl @b thi bign do cla ché do dao dong dirag), cac didu kién (3.3), (3.6) xac
d’;nn nh#ng khodng tin 56 tal 36 viéc 5@ dung hé bids phan Ichong dua dén kér lugn w2
3n dinh. ¥ nghia cic diee kign trén cing d& tim. Thyc vy, voi dizu kien (3.4), hé bidn
phin (2.7) — cing 12 ké triag bink (2, 5; tuvén tigh héa — co v0 han nghiém hiag. Trén
mit Oab ¢ vo han difm cin biag {nim trén mot dudng thing qua géc O hoac chiém todn

e

bé mar Oab iy theo bang cfe ma tdn [y, b, "-_] biog 1 hay 0). Twong dng trén

mat pha 01{1 cd ho chuayda dong eeon die, 132 46 goc o, tAm O {ban kich bat ki, qoc
{gch 3 § Dao dang sdy ra 2ilu hoa tin 3 w (mcn d6 bi ky,
gho }éc'ﬁ : ing ta sé goi d4 12 ho chuydn dong
'i,\qi 4 i

gl i,

pi8n hanb khdo sat ohu &[5, § 2, 56 3] ching ra thiy
¢

R - . =t
g enlip, t2m O phy thudc hai tham 58, quay chuan

tréa mat

) .. ‘ . . 2w
{nguoc) chidu true a dén o irge o oeés A 2» 0 (<0 0), thol gian mdt vong quay la ==
=D

u T ,
VGl p = Dy, G 05 pbe quay {khéng dEn) ¢dm thanh phin bifn thién deu mdt goc w
20) Y 7 &2 pl !\ 7 P g

troig mdi khodng thél gisn w/ep va thanh phin tuln hoén chu ky 'o'éﬂg dring wiep. Tién
mit pha ¢ ho chuyea déng bao quanh O phy thuéc hei tham 8 — tdng hgia cda chuyén
doag enlip 06l irén vd chuyén ddag quay ﬁeu cta mit. Gab: bdn kinh bign thifn tulin hoin
chu k¥ =m/zp, gbc qvv {khong de hinh phin bién thida diu mét goc 2x trong mbi

=
%
b=
~
w0
o.

khodng thot gian 2nf{w -4 spj theo ’h ity tih tye x5 dén = (v1 w3 ep) vi thinh phia
mgm hoan ¢hu ky njg fgu}*,q;go khép kin hoge khong iy theo o va ¢p 15 khd udc hay
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5 vm udc. T;\ucug hgp dgn bifr, P“UP tré thank du \u‘) i-;fiul:;, frén mar Oal gf o t« ;UJ d:)pf
cron deu voi t8c 46 goc p, trén mir phe cling ¢6 chuyta doog tron déu vhung voitée do
géc « - ep. Trong hé (ruyén tinh) x4y ra ho dao dong hai tham 56 ©d tink ph ach trudng
hop dée " bigt 12 ¢idu hoa, Chung ta s& goi 46 12 ho chuyén d6ng loal 2.

Khi ¢6 hé bién phér theo bién &6 — pha dang (2.2) hodc (2.9). d2 dang 1ap “duge
c digu kién (3.4) hodc (3.5), (3.6). Clng <o the tim thdy lai cic ho chuyéa déng loail.
' 2 néi tréa. ‘

" Thyc vay, xét h¢ phuong trinh lugng gidce: ‘
(B’ + wC)cos2e — (B -aC’ YsinZo = hm c ‘ (3.7)
(B — wC)cos2p + (B’ + aC)sin2p = —A o .

& duoc bing cach triér tidu hai méc vudng & v& phdi hé (2.2). 'Khi thés man dity k1¢n
34), h¢ phuong trinh (3.7) c6 nghiém @, + kr (k = 0, + 1, £2..), g, uy nhit néu
mc + (B ~ wC)2 0, ¢, bit ky néu (B’ +mC)2+(B—u '

an'w eri cdn bing trén mit bign — pha (R, ¢) va Lo chuyén &Qng logi 1 trén mit pha,

' Khi théa min cic didu kién (3.5), (3 6) k&t qui tlch phan pitiong t;mh tha ha
(2 9) cho

-QJ—arctg{gtgspt-l—bdng)] e = (3. 8)

hay vao phucsng trmh thi nhé’.t r?n thuc hlen_ tich phana chuag ta tim ‘duge:

thee!](t) : oL '(3:9)

Chit y ring ¢ b1én thién nhit @ : thanh phin bin thién deu mot gog x trong mbi

boan “chu kj wfep, ham T(t) va biga dd R ciing nhu the; ching ta c6 ho chuyéa dong
- loai 2. ) . S

§4. PIED KIEN ON BINg o CHE PO CAN BANG

C6 thE tryc tiép tich phan he bidn phin theo bién o ~ pha d& tim duce cic didu
- kizn 5a gink cla ché 46 can bang Tuy nhién thuin lgi hon 13 dua vao-cdc ditu kién 3n
" dink d3 tim duge nhd hé bifn phin theo hai bign (a, b) ma suy ra cich thanh lip chung
 klif ¢ he bigp phin theo bzen do ~ pha,

Phuoag tinh dic trung (3.2) cho két qud khdo sit On dinh:

V=0, k=0
= w2 — 1=0. H¢ bién phin s& ¢6 pghi¢m R = R, (b ky), o= Q4 - tuang iing v& -

[-Ongéo p=_“‘a*’E2' = +VA+E (déu + (- )kh1A>0(<0)”‘aem

ti'ong dé: | ky =!h.§ng; 'f;(t = e si;nZLpdt B L ’_ ':f; (310)

:‘khoaug thoi gian w/ep bing dung chu ky clia thank phin tulln hoan. Do d6 sin 2y 'la tusn ‘

1. h>>0: kbéng &n dinh. - (4.1)
2. h<z0: a) VD(V, b, 0) >0 ¢ o dinh tiém cin, . | _ | S o (&2a)
| b) D{v, b, 0) <~ 0: khéng n dink. L (a2

¢) D{v, b, 0) = 0: khong et k&t luin vé 6n dinh. - (4.2%¢)
3. h =0 a} D(v, 0,020, <h6ng co k&t Ium v& Bn c’hnh {4.3a)

by D{v, 9, 0)<0 khéng dn djnk- © SRR -(431))'



¢ kitn Bg dink dusl dang khic kha thufn ién, Hé: bé phuong

'-,.

frink @@ ,
(B 4 aClu ~ (B — «Cv == ho

(B - oChu - (B + caC)v = - : (4.4y .

- L'. hé (3.7) nbuag thay casmp, sin 2p bl w, v

_ NéuO wfa B+ @)% + i\B - mC) he (4.4) & nghlf:m duy nhit va d3 dang nhan
thiy cac didy kign P2 = u? 4 ¢? >4, <T1, =1 tong dng A digu kn,n Dlv h, 0.) =
2> 0,<C0,=0. Do do _

1, h >0 : khong On djah. (4-5}

2,0 <Z0:a)P?>1 : dn dinh tifm cia. - ; (4.62)
by P2 <71 : khong Bn dinh. ) . : ‘, (4657
 ©) P =1 khoug o6 két hudn v dndinh. : (865,
- B3.h =02 P > 1 : khéng cé két luin vE on diph, . (4.7a) -
b) P? < 1 khéag 60 dinh. : (4.7b)

Néw (B + )2 + (B — &C7)2 = 0, he bién phén €6 dang réit don gidn ¢a cho
‘bift ngay:h > 0. khéng o0 dinb, h < 0:5n: dmh ucm ¢in; h=0 .khong e ket. fuén

- an digh.
Ch § ring & txuong hop d2u khi he (4 4} c6 nghiém duy nhét chuno ta ¢o:

2,.2 z
. Raf+d | (4.8)
‘ (B’ + f.aC)2 4+ (B - (\)C’)z : .
Nés (& +mC)2 + (Bwwl) =0nghia B =B = C=C =0 thi P! = cckh
%2 4 A2 550 vacd khi b = G, A% = (@f - 1)2 = 0 (1l cd ﬂghlen w = 1 bdl 2 cén miu
B’

==

86 b o), Néu (B + oC)® + {B ~ wC')? £ 0 thi chl ¢é th® triét ticu vdu 0=

= ;g-;«;-'khi d6 P2 = oo néu hia? - AT 0 va P2 = 4)(B2 + B2) > 1ndu =1, h = 0

(b vk miu d8ucd nghidm o = 1 boi 2). Nhu thé, & trudng hop thi bai khi hé (4.4} v

ghi¢m hoje vo Ainh, c6 the quy woc P2 > 1 va vai quy wdc d6, bing 6n dinh & trudng

hop dau vin 4p dung duge. Fhudn tién & d4y 1a hé 83 b nhe git vai ted cla chl 8 dic

trung cbn ]sz git vai ted cda ohin ti d4c trung. Nghiala: néub <0 va 1]?2 <1-

m Ba dich tiém c¢in; nfu hod¢ h >0 hodc 1{P? > 1 — khong 8n dich; néu b <0 vi
LiP? 1 wa it nhat xiy ra mot dang thic — khong ¢6 k&t ludn v& dn dinh, .

Hita nh;e:n véu ditng hé bidn phan dang (2.9) thi viéc ¢inh todn cang don giin.

BE mink hoa, 2ét tiusng hop khde sdt & [3, §1] chang ta thiy:

" Hai ditm #-, F twong Ung didu kitn {4.2a) hode {(4.62)

— Ehodng (&, B*) tuong ung didu kién {(4.2b) hoic (4.6b}

— Khodng {—o, §7) vi (B+, -:o) mc‘iiéu kit (4.22) hoac (4.6a). Néuh = 0, h«,m
didm -, B tru,ng v am, at va:
~ Khodng (B, ) khéng dn dish tuong ¢ng ditu kiédn (4.3b), (4.7b)

— Khodng (—~o0, B~ va [8%, co) khong ¢6 két lugn v& &n dish va twong tng dize

kiga (432), (8 75), |
Dia ki : ‘ - Nhawngdy 6]4/1083
Truimg Bgi hos Biek khoo HN |
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HO! NGHI DAO DONG PH! TUYEN QUAEC TE
LAN THU 19 (CHO-X)

g

Tt 12 d&n 17/9/1084 tai thash phd nghi mit "\'ac na, tién bo biéz Hic bai cds Bun-
ga—n da tién hanh-hdi nghi dao dong phi tuyén quds 1€ lda thd 10

: Thare dy hoinghi -¢6 cde nha khoa hoe cfie nhida hude nhu Bur-ga-1i, L;én x6,
C H D.C. Pac, Ba-lan, Hung-ga-zi, Tiép, Viét MNam, Cong hoa lién bang Pric, My, Phap,
B, Nam tu, Truag qudéc, Nhit bdn v.v... Doan cht tich hol nghi gbm mat s nka khoa
hoe tigu bi”éu thudc c4c nwdc Lién-xd, Blm-,gaqis Yogr n?am, T;ép, C.H.D.C. Due, Hung-
“ga-1ig My, Phap, Nhat.
‘Hét nghi lam viéc theo 7 tidy ban : 1~ C4e phuong ohdp gidi tich. 2 Cac phucng
phap dinh rich. 3- Cac phuong phap s8, thuit toa :ién thuc hos chrong trinh, 4- Ung
dyng trong Iy thuyée dice khien, 5- Ung dung trong o boc, vat 1y, k§ thuat dign va dién
10, 6- Ung dung trong co sinh hoe, sinh hoc vh kick. i, 7- Cac phuong phap thye nghiém
vh thi€t bj nghién ciu, '
: Dodn viét Nam gbm 3 ngum, tham gia be éo cio khoa hoe, trong 46 €6 mot bdo |
edo mdi 40 phit.

Trong théi gian héi nghi cdn tién haph cud
oa hoc cé trién vong va cép bach. Nhung ngiedi
daph gi4d tim quan tromg va su bd. ich cla cac ho:
Y, sy cin thi€t 181 cudn cdc nhia ki thui
udt dién tham gia héi nghi. Cac nha khoa hoc ds

hién ciru cac vila d¢ co hoc trong sinh hoe, nghidn ctu cac khia canh co hoc cia ma s,
hoc cde vat lidu méi, cac dao dong ngiu nhits v.v.

Cdc nhé khoa hoc Bun-ga-ri d4 t& rd khd oD chuc rat tét héi mghl, géiy ﬁn
ong tét dep dSi voi ce dai bidu dy hoi nghi ve ahidu mat.

Héi nghi dao dong phi tuyén quéc & lan the
© ndim 1987,

thio lusn ban tron v nhiing hudng
m dy cude thio lvin &3 nhdt tri
i ICNO da ti€n hanh tir trude dén
cic nhd sinh hoc, ditn &, k¥
ds cip d&n viéc tap trung hon a2

11 s& duge td chuc tai Hung gaari :

it
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