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HliN TU'QN.G ON DINH OUAN LIEN TRONG Hf A TUYIN 
HAI_I,C _TV DO CO KiCH DQNG CU'CJNG leJC 

NGUYEN VAN DlNH 

C. HUNG ta d~ khao s(lt hi~n ttrgng ()n djnh quan ·lien trong h~ a hiyen tv chan va 

· thOng so hai b~c l\f do [1]. Drr6i day, xet truang hgp nhfrng ht tren ,khi chju 
tMm kich d(lng ct.rong hire. D~c 1di~m cua tmong hgp nay la c{u: kicli d(mg l\f chan vi 
thOng so kh6ng th~ gay drrqc fii1Jfrng dao d(mg « tllulin » ,hiang irng ;- tuy nhien, bang xu 
tU' dao d(lng t~o ra, chimg van anh hrrang den tinh ()n dinh CUa 'cac che dl) dao d~ng 

. dy ra tr;ong h •• 

§ 1. B~ TV CHAN ... :.r CU'O'NG BirC KHONG C()NG HUaNG . 

Khiio sat h~ thulln l\f ch:In a 11] nhrrng kMi lrrqng thir nMt ehiu tMm kfclt ct~ng 
.. cu&ng . hue kh6ng c9ng huang ftsint (ft - bien dCI' 1 - tan s6). H~ phuang trinh vi 

phln dao ctQng Ia : .. · i' 

mtxt + (ct - Ct2) :z:t - c12X2 = ftsint .+ eg, . 
ffi2X2 - Ct2Xt+ (C2 + Ct2) X2 = 8g2 (1.1) 

.trong d6: ~!, g2'- cite ham so co bi~u thirc nhu a §1 [1). 

Chung ta Hl.n hrqt xet: - che d(l dao d(lng thuan euang hire (cac kich d¢ng t\f 
chan kh6ng gay dao dQng); - eM d(i dao' d(lng bOn hgp gom thanh phiin cuang Me va 
thanh phlln l\f chan tan so Pt (kich d~ng t1,t chan diJ,t tren tan s6 p2 khOng gAy dao 
d"(l~g); "'"' che d9 he:Q hgp g()m thanh phlin ctr&ng hue va thanh phlin tl,l' cMn tan li6 p2 
(kich d(lng tv: chan d~t. tren tan s6 pt khOng gay da~ d{lng). 

a) Dao d()ng thuan Cllang Me - a dp xi thu nMt; chung ta c6: 

trong d6: 

xto = a 0 sint; X20 = bosinl 
1 1 

a = :-- t't (Ct2 + C2 - In2); b® :;: 7i ftCl2 
. b. 

2 /1 = (Ct + Ct2- mt) (C2 + Cl2 - ffi2) - Ct2 

sat bn dinh, df!t: 

Xl = XIO + yt ; X2 = X20 + Y2 
H~ phuong trinh vi phan dao d(mg tr& thanh: 

mt~·! + (ct + c12) yt - ct2Y2 = sg, 

ffi2Y2 - Ct2Yl ;- (C2 + Ct2) Y2 = lg:~ 
trong d6: {H. g2 - cac ham gt, g2 sau khi bien d~i. 

1-TCCH 

(1.2) 

. (1.3) 

1 

I 



'funng !'rng eM tlt) !huan c11ang Ltrc euz' h~ (L1) L\ cbi' d¢ eitn iJ,\ng ci\1!. h~ O.U. 
,-~ kh&o sttt eM d¢ nay. <1~i: 

Yt = atsinptt + btcosptt; y1 = p1 (utcosptt - btsinpl t) 

Y2 = a21nnp2t+ b2:cosp2t; y2 = p2 (azcosp2t- b2sinp2t) (1.5) 

Tit:~n hanh trung 5inh h6a nhu -da biet, ket qu:1 cho cac dieu ki~n Cln d[nh: 

1 - Ht - 2Ao < 0; l - H2 - 2Ao < 0 (1.6) 

troug d6: Ht, H2 - cac Ive can da biet (1] .§1 ; Ao =+!\a~ 
So sanh vai cac di!~u ki~n &n d!nh cua eM d9 dn bllng l-.hi khOng c6 kich d<)ng 

crrang hue, d~ dang nh~n 1.hay eM d9 thuli.n cuang buc dii t~o ra lv:c can 2A0 tren m8i 
xu the tlJ:' chan. Neu cac lvc din tClng hqp Fh + 2A0 , H2 + 2A0 m~nh honJ\rc kich di)ng l, 
cac xu the tlJ:' chan mat, che d¢ thuan cuang buc se ()n dink. - . 

11 

b.J Dao d()ng hOn hr; p vai thdnh pM.n tr,r chiin - Tien hanh khiio sat h~ (1.4) nh tr 
a [ 1] §1, ket qua cho tM.y : 

, - Dao d()ng Mn hgp v6i thanh phan t1;r cMn c6 tan so p1 c6 bi•n d¢ at (b tQa d• phap) xac dinli' tu h¢ thuc: · 

(1. 7) 

vi co ca.c d:ieu ki~n on clinh : 

l - Ht - 2Ao > 0 (Tn'tng di~u ki~n ton l~tt) (1.8) 

.. . . . 1 
l - H2 ~ 2Ao- 2Ai < 0 hay At> 2 (1- H2 - 2A0 ) (1.9) 

- Dao dc)ng Mn hgp vai th:inh philn t1;r chii.n c6 tan so p2 c6 bien dl) ~2 (a toa 
d~ pbap) xac d!nh tir h~ thtrc: 

va c6 cac dieu kl~n &n dinh: 

l - Hz- 2Ao > 0 {tn'tng dillu ki~n ton t~D 
. - 1 
i -Ht-2Ao-2Az<O hay A2> -Cl-Ht-2A0 ) 

: 2 

(1.10) 

(j .. 11) 

(1.12) 

De dang nh~n ra: (1.8), (1.11) · la ca.c dieu ki~n i:ln dinh h;r than; (1.9), (1.12)­
cac dieu ki$n 6n djnh quan lien. 

Trong cac tW~u ki¢n sau, 2A0 + 2At(2A0 + 2A2) l~ llJ:'c can bo sung rna c:ic thanh phiin cua 
eM d¢ Mn hqp thu nMt (hai) d~t tren xu the tv chan thu hai (nh.at). 

§ 2. H't TV CHAN CUO'NG BUC C()NG IIUiYNG 

a) C¢ng huang chinh. Gi:i thHH p1 = 1. Viet M phtrang trinh vi phan dao d¢ng du&i 
d~ng c6 d(J cling drr nhtr b [ 1} § 3 tr..ong ct6 thay kich d¢ng thong s6 (-2ftxtsin2t) b&i kich 
d¢ng cuong btrc (ftsint). Tuong tlJ:', tien hanh kh:io sat che d.9 dao d¢ng tan s6 1 ciia. 

· rit'!!ng t9a d¢ phap thtr nhat (kich d¢ng tv chiin d~t tren t9a d¢ phap thtr ha'i khOng g~y 
dao d¢ng). Ket qua cho h~ thtrc xac djnh bien d¢ a1 (a tQa d(J pbap): 

W = fz; + [U- Ht) ._ A!] 2!At- F~ = 6' (2.1) 



i I 

trong dcJ: \.-
1.'1. --

Dieu ld¢n ()n c1jnh tt.r lllan la: 

l - th - 2A1 < 0 hay 

l 
u:.: 

1 

A1 > -1
- (l-Hl) 
2 

z2 + U - H1- A1) (1- H1-;1A1) = iiAW > 0 
1 a 1 .. 

Bieu ki~n bn dfnh quan lien: 

l - I·b - 2Al < 0 hay 

So h~ng 2Al ciing dtrqc giai thich nhtr h.rc can, 
bi:> sung rna che d9 khao sat d~t tren xu the' tv chan 
tan so p2. 

!J 
Chon tri SO· cac khoi ltrqng va d(l ct'rng nhu & [1] 

§ 1 · chon. I . 0,035; ht = 0,02; h3 = 0,0•18; h12 = 0,088; 

.................................. 

' . ~ 

p2 = 0,000028. Tren hinh 1, ve do th! bien ct<;> At theo 
1 

Zt ; u{r&ng Hen (dl'rt) n~t tuang ling che d9 dinh (khong 
bn djnh); dtrcmg. cham nllm ngang la bien gi&i cua .dieu . 
ki~n bn djnh qqan lieu (2.3). Chung ta 'thily, do ctieu 
ki¢n bn djnh quan lieu, vung mat on cttph da mb ri;lng "" .,.'-

8 
t 

.?I 

' I 
I 
I 
I 

If 
I' 

. (2~2) 

(2.3) 

(cac do~n ab) · · · · 
? 1 ~-,-----IJ---.1?~.;-;; I?) CQng huCrng- b9i· Gia -lh.HH Pl ~ 1, cOn lJC kich _:~ 

1 
di;lng c6 tan so b[ng 3 · Viet h¢ phuang trinh vi phan Hinh 1 

\ . . . . 
dao d¢ng du&i d:~mg· nlm (1. 1) § 1 nhung p6 di;l cling du va gia thiet dieu chinh cac d9 
cling nay sao cho chi minh tan so rieng p1 bien thi€~n. Xet che d(l h6n,hqp gom thanh phan 
cuang bfrc khong c<)ng !mi'rng v&i thanh phan tv chan - cuang blic e<;>ng huang tan so 1 
(kich di;lng t\r chan d~t tren Hln so p2 khbpg gay dao. di;lng). Sau khi doi bien .d~ fo~i 
lhilnh ph an CU''ang blic khOng c(lng hui'rng, vi¢c khilo' ~at tien hanh nhu .da quen biet. 
K~t qua cho h$ thtrc xac djnh bi_en c19 a1 (o· t9a d¢ ph:lp) ci1a thanh phan tv chan-cuang 
b(rc c(lng huang 

W=~Z2 +[U-HJ-2A0)-AJ]2 lAJ- _!_A3 =0 , (1··· · ~ go 
(2.4) 

trong d6: 
3 k 2 

Ao = 4 '0 · a 0 (ao - bien d¢ thanh phan cuapg bu6·c kh6ng c¢ng huang 

CUa XJ); 

Cac dieu ld$n on djnh tt.r than : 
. 1 

l- Ht - 2Ao - 2AJ < 0 hay At> - (l- Ht- 2A 0 ) 2 . 

, 2 ilW 
' Z1 + (l - H1 - 2A 0 - A1) (l - H1 - 2A0 -- 3AJ) = oA't > 0 (2.5) 

Dieu ki¢n <Jn ,atn,,qnan lien : 

(2.6) 



(-:::tch gHii thlch v~u1 t1.roug lt.t: ·L:bll ~, rftng· 

Flo thj bien -tan ct\ng d:,tng i'r ci)ng hucrng chinh. 

c) C(!ng JuriJ'ng zrac. Gia thief. p1 = 1 ct1n h.rc kich i'ti)ng euong bue c6 tan so 3. 

Ket qua khiio sat cho thay: 

- Dao d(>ng thuan cuo·ng bli'c khong ci)ng huang (cac kich d(>ng tl! chil.n khOng 

gay dao d(ing) B6 la dao d(ing tan s6 3, &n dtnh khi: 

1 . 
. l - Ht - 2Ao < 0 hay A 0 > T (l - Ht) 

. (2.7) 

3 
trong d6: Ao = 4 ka~ (a.0 - bien dQ dao di)ng thuiin cuong bu:c cua t9a d¢ xtl 

- Dao d¢ng h8n hgp v&i thanh phan tg chan - th6ng s6 c(ing huang lkich d(lng 
tv chfin dl).t tren tan so pz khong gay dao d(lng) - tan so cita th:'tnh phli.n dao d(lng 
thtl' hai la 1; bien d(> at (b tqa c19 pbap) xac dinh tl'r h} th(rc: 

W =At ((z- Ht- 2Ao···_ At)2 + zi- AoAt}J == 0 

3 . 
trong d6 : A:t = 4 kai 

Cac dieu ki~n Cln dinh h,r than: 

< ~ ""1 l- Ht- 2A0 - 2At 0 hay A1 .---- (l- Ht- 2Ao) 
2 -

2 . l oW !z1, (I- H1 '- 2A 0 - 2A!l (l- Ht - 2Ao + At) = --> 0 
- aAt 

Bien ki~n C\n djnh quan lien: 

(2.8) 

(2.9) 

(2.9) 

(2.10) 

-- Dao d(ing hon bqp v<'li lhanh phan t~r chan tan s6 p2 (kich d(ing t\1' chan -­

thOng so tren tan s6 th(r nh~t khOng gay dao cl()ng), Bien d(l a2 (er t9a dO phap) xac dinh 

h.'r h~ thrrc: 

4 

Dieu ki~n 6n t!jnh ll,rthan: 

1 
I r- th - 2Ao < 0 hay Ao > - (I- H2) 

2 

Di~u ki¢n on djnh quan lien : 

< ''> t ( l - l-It -· 2Ao - 2A2 0 ha:r, _ A2 2 I - H1 - 2Ao) 

* 
.Caeh giai thic h vi'\.n nhu cu .. DIJ thi c6 d~ng nhu: [ 1] s3. 

(2 .11) 

(2.12) 

(2.13) 



§ 3. =C 

Chung ta xay d\fng h~ hon hap thong 56 - cucmg buc b~ng each _d:;it vao kh6i 

luqng m1 ll!C kich dyng cuang btl'C f1sint, dong thai kich d(lng lo SO gifr kh6i hrqng d6 

d~ t~o ra d¢ cirng Lo sung 2fzsin3Uzt c(mg huang v&i tan s6 rieng thu: hai pz = U2. Xet 

cac truang hqp : 
J 

a) Kiclt dong cui5'ng bti:c khong c(!ng huang - H~ phuang trinh vi ph:in dao <l<.1ng 
· c6 d~ng: \ 

.. . . 3 
ffilXl + (ct + CJ2) Xl - C12X == ftsint + el - (hl -f htl) X! + h12X2 - ktxl- 2_f2XJSin2U 2tl 

(3.i) 

Khao sat che dy cuang Me thu&n (kich d¢ng thong s6 khong gay dao d(lng); 

kH qua cho dHlu ki~n on dfnh quan lien la: 

(3.2) 

trong d6: 
3 ') .. 

A0 = 4 ka(j <,ao - bien dy clao d(>ng thuiin cucmg bl'rc ci!a xt); cac ky hi¢u 

khltc c6 y nghia da biet. 

b) Kich d9ng cu:ang bri:c ci)ng htdmg chinh. gia thiet p1 = 1. Dua kich d(mg cuang . • 

bl'rc va~ nh6m s'6 lH).ng chua tham s6 be va viet h~ phl.wng trinh vi phan dao c1¢ng 

du&i d~ng c6 "d(> cl'rng clu v6-i gia thiet diet1 chinh chung sab cho chi tan s6 rieng thl'r · 

nMt bien thien. Theo phuang phitp da ~Jiet, khi'to sat che d(> dao d(lng c¢ng huang don 

tan v&i tlin so 1. (kich d(>ng th6ng s6 khong gay dao d()ng). Bien d¢ dao d¢:1g v<'ln dur,i·c 

xac dtnh bai h~ thl'rc (2.1). Bih1 ki~n tin c!inh quan lien la: 

(3.3) 

. Van chQn trt s6 cae kh6i 'lugng va dtc d(> c;U:ng nlm eft. Ch9n h1 == 0,01: h2 = 0 ; 
2 3 2 . 2 

h12 = 0,04 ; F 1 == 4 kf1 == 0,0005; r2 = 0,0625. Trel). hinh 2, ve di5 thi cac Wm c1(> At l<hi 

Zz == 0: tren hinh 3-Z2 = 0,1. Cac duang chUm nam ngang 1U bien gi6-i ci'ta djeu ki~n ()11 

d\nh_ quan lien (3~3). ChUng ta cling lh5.y xu:lt hi~·n vltng n1llt On c1!nh do diCn Jd¢n On 
djnh quan lien) (cac do:)_n ab) . 

• • '"'"' .. e ... .. G ... >to--e 

11 ,_,. .,....,., --
... ...-

II llJ 

Hfnh 3 



1 
Uin so 

3 
. I\hao s{\1 che d¢ rho d(lng gom hai thanh phan: cuang htrc kh6ng e¢ng hui'rng 

# "' J; ~·--·····-- , ./ 
I / 

I .. . ' / 
II, I 

-x: ,/ 
,.~~ 

/ ( Hln s() ~ ) vit c<:lllg h tri\Dg (tan so 1) (kfeh r!(mg 

thong so kh6ng gay d;:;o d¢ng). Ket qua khao 

silt tuO'ng t\t tru·ang hqp c¢ng htr&ng chfnh Yai 

chU· y: -do thi bien- Hin At l~ch sang phai 

theo trl).c Zt do~n 2A 0 ; - trong dieu ki~n 1ln 

dinh quan lien ~3.3), thay 2At b&i 2At + 2"1\ 0 

3 2 ' 
(A = l ka0 ; a 0 - bien d¢ dao. d<Jng than h 

phan cm)ng, brrc kh6ng c¢ng hm'mg .cua xt). 

... •• -· .... - ........ - .. - ...... - - "! .. - .......... - .......... . 
d) Kich d(!ng crrang b!i'c ci;lng hu:ang, rr6·c • 

Gia thiet pt = 1 va kich c1¢ng cuang b1rc e6 tan 
so 3. Khiio sat hai ehe d¢ dao d¢ng trong d6 kicb 

cl¢ng thong s6 },c'aong gay da,o c1¢ng : Hinh 4 

- Dao d¢ng cui'i'ng Me kh6ng c¢ng h~cmg. Dieu l~i~n i5n ctjnh quan Ii~n :·lin c6 

d~ng (3.3) nlmng thay 2At b&i 2A 0 • 

- Dao d¢ng CU'<5"ng brrc gom hai th:lnh phiin kh6ng c¢ng huang (tau so 3) va CfJllg 
huang (lan s6 1). Dieu ki~n on djnh quan lien c6 d~ng (3.3) nhung thay 2At b&i 2Ae + 2A! 
(i\

0 
van c6 bi'eu th li'C Cti). ' . . 

Vin chQn trt 80 cac kh6i luqng va cac d¢ cU:ng :nim cil. ChQ11 AD == 0,05; h 1 = 0,01 ; 
?. ' ··" 

hz == o; h12 == O,OJ ; f; = 0,0825. Tren hinh 4 ve. d6 thi bien c1¢ At khi Zz == 0,2· Y ngh!a 

.:ac duang viin nlm clif hiet. Chung ta cfmg thay. do dieu ki~n Cin dinh quan lien, vung 
mat bn din):l da mG- r¢ng. (do~n ab) 

'Eta c 11i :. NMn ngdy 13/6/1980 

Bai hoc Bach khoa. ·. . 

TAI LIEU THAM KHAO 

1. Nguyen van B:!nh. lh~n tu:~mg 6n dinh quan lien trong h¢ {I luyen tv chan Ya thong 
so hai b~.c tv do. T~p chi CO' hqc. So 1/1981. 
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