
PHU'O'NG PHAP. BAil HINH MAI !\!ON UEN Tf)C 

Blli XDAN LlEM 

M(~t trong ahftn~ c6ng trinh diiu tl~n ve van de xS.·-: djnh dO mOn· t~Ua trnyi:1n 
d<)ng bUuh riiog Uep xlic. dmJng /:i [tJ. frOHi!!' c6og trlnh n9.y chi ch'rng lq.i (; x1i~ djnh 
dQ m6;l·clL.1 h:lnh r(t ·~ pi1Ang. Trong ..::Oo_g \dnh. [.!],dUng pi!l!an,;J ph~p B6 d~ tlnh dQ 
m6n ciio1 b~\nh rang pl1&ng !il.'!p xUt: d!!lrH-!· Xde djab d'' mOu trong tn!;)ng hgp tOng 
quat, lnrCrng hgp lH~p xUc enlip, cUn lln kh&p kh6ng gian dtrq-: trL1h bfi_y ttong (3]. Trong 
b.iti b.io nay, s{! d~ xu:'H ~nt)t phuang p!-.~J.p d·~ gtii\ b9..i to3n ph§.tJ tfr:dJ. b~ truy~n b::inlt 
riing tron~ qu6.. !dnh him vi~c cO ke d€n dQ mfn1. 

'frong lru&r;g bqp tbaa quat~ hinh bao ella bQ m~t -m{lt thCH1g sO '1uoc xl!c d!nh 
bbi phuong trJnb: 

r "" r'u, 6, <pJ, fCu, 0, 'fl) = e (0,1) 

a day '1' !~ th6ng s6 et\a ho; u, 6 lit thong so ci\o bl\ m~t; 

ChUnj{ !i1 qui t.r,-fyc mJ: ~ii !rj_ r.1h :p htang ling viD< m¢t. , .. a ch~ JT'I(~H rni}.t cUa h? 
v& trf!n mi)_t kh~ng c6 erie di~m d~c hi~t. 

Phttang trinh 2 
ti~p tuy~n 11't'.rl ii:r;}n.;? 
cUa hQ : 

eitr, (0. L) ,ltrgl) th8.:1h !:!p tlt aieu ki~n d0 :1g ph[ng 
·-u qua tfi~m t'iiip x{lc tr~n hl~1h h.1o- vJ.\ ~~:~ m~t 

ella nhlrng 
trrong lrng 

"d~y 

f(u, e, q>) ~ [tu. ;o, ;::,] = 0 (0,2) 

&r &r or 
tu = --; t6-= -~ rep=-

au a6 oq> 

Pbtrang trinh duang ti~p nic du:qe xac dinh bhg (0,1) v~i ili~u ki$n cp = cons t 

§I. Ei0 HI!'HI HOA lll:: M~T MAI l'tH)N THEO NGUY:Il:N TAC 
IIAO Hl:rm: :!IIAI 1\ION LltN H,!C (IJML) 

Gilt sU cho lru&c m~l 2:: 111 t:;ti th&l di~m b&nh ri'i.ng chua bj m6n~ Theo ly thuyete 
an kb&p, e6 th~ x:i·· "iinh ::a~ tb-6r1g s6 hinh hQc, tf¢ng hQ·,'' t~i mOi tb&i di?:rn ti~p xitc ,.,. 
cUa. c{\c m~t. V! tr1 ctra dU~m U.§p xU.o cUa :l:o v6i m~t rilng dOi ti~p ph1,1 thu¢C vtlo 
tMng oo g6c quay cp, 

Dung plmang phap trlnh bay trong [3], t~i moi di~m ci\• do:6ng lilm vi~c, c6 th~ 
"~· djoh d¢ mon tuv~n llnh h; pht.l thu¢o vao '!' : 

hi ~ bi(ip) (1.!) 



KN qn-8. ella m3.i mOn 
hu&ng pbip tuy<Ju mQt 

(J lHl'',';C rTI(J-D c13.H ti~n [d m:lnh b~ rri~t djch chUJ~D theo 
hi- V_i !ri ;-;;·.; cn-~t m&: ~~ d1rqc xflc dinh b&i phuong trinh: 

* 'f;:,, = T10r 0 

Ma tr~t'l djd1 chn_J.CD t lr " .(,.1) dAn :E~ 
i 0 d a hi(~ X: I• 
I 

I II 0 0 lHey 
To1 --

II 
0 0 0 hiez 

II 0 0 0 I 

''!; \ 

Hiuh 1 

Nhu v~y~ ch.Ung tU sC nh~n d1rq0 hQ In~t ~~ v&i th6Jg s5 ella hQ ~: 

rt = r6 (u" B, ?) 

(1.2) 

(1.4) 

Qwl trhh tr~n c() -t\6 tit 1J t1;1c dJo r16~1 t'qr;J,: tn()a· thiT n. :S;.~. la m?,t ding nh~n 
chrgo ~;au u bufrc mC.~:t nhU pi1 ph~n Oa~) hlnh m&i m0;1 Ji&a tv;;, nifu mOi be m~t 
~k (k = 1, 2 .... ~ 11). lB. ;lin h. h, :' hq P1':L1 :z,; -.: 0· hrrbc mOn thl'r k. 

KY hitu cpx !a t:10ou r·6 (~-iia h9 ~~~t ::E;~-i & btn'ic_ th1i' k ella qu1\ trlnh BNLL. Sf 
chltng m!nh r~ng bC mQ_t ~<;u :.1 ;Ju(n: ~,.-.6;1 c6 p:1t''' 1g trinb. 

(j)k((j)l; ••• , C{ln; 11::!., ···~ hn) = 0 ; k == 1, ~' ..• , n (1.5) 

Trong ngn~c ~,rutJQ;~ H tich 1-Jfin hl}'n R v-"'c!n, Phtrang trinh th~ 3 trong {1.5) chI 
m6i li~n b~ gifra dQ mO.t !UJ'~'~ lin'_l d,,,~ 1b2o j_t;r1)·:1g 13_:n vi¢e & m0i btl&; mOu va th6ng 
s6 c·Ua hQ cp (g6c qnay 6 Ut&i :..!i8:n 'hu Ii~:-1 dJ. ~~~.6 lnrr'rc mOn). Phtrar~g {rinh nay c6 
dtng (1.~. · 

Btl chU:ng mi-!}h, Gilng p'l--j:ru~l1;;' ph:'lp qui ne.p toan hQC• Khi n = 1, m~t ~;. 1$. ht 
hae hinh 1 th6ng ,s@ cUa m0t I:~\ lid _m,~t ,1~y c(t auqe san khi bien dOi m~t ~a nhCr rna 
tr~n {1.3). Do vf}.y h~ th6n;; (J .. i) d(mg UOi tcGi n = 1. 

Giil sl! phuang trinh :~r,:;U I:n~t c6 d9-ng : 

Tn-1 = L1 .. .1 (u, 0, ?1, .•. , "Pn-1.• h1, ••.1 hn_,J, 

fl {u, 0, y1, .•. , ?n.,..j) h1, ... , 1Jn-~) = 0, i = 1, •••' n --1 
o:Dk (?.1~ ••. , ?n-1~ h1~ ... , h!l-12' ~ o~ l~ = ... ;a, n- 1• (1,6) 



vi th:1y vao h~ phuang trin.l'l cOn l1,1-L, se nh;:l :t duqc phuc_tng tr:nl.l. ;:n~t I:'l.-i 
ru-t = rn- 1{u, e~ ifh···} <fn-1); L(u~ e, 'tJi,·---~ <f'n-_:_) = o 

Nhu v~y hQ be mJ!_t ~n-1 v&i thtmg s(l cpu cO jJh UD'Ilg trinh : 

rn = rn{u~ _0, q.n, ..• , 9n); 

HI) pbuang trinh nay, lllc chc rpu 
E._1 : ':£~. 

Giii h~ pbtrung trlnh 2 cU@ (1.7) dbi 
cua (1.7), nh~n duqc : 

9~:· 

y~,)j (p, 

:;: ~\(; dfuh m~)l. trong 

qwy vuo r:\c. phtmng 

nhfrng 

irln h 

M ml\l 

cOn ~~ i 

(L&) 

N~u .biH Uuqc lien h~ u =- F_((l, t:pn) \lil .:; tc·]J)b nr;y ,;:tlng Y6i (L8) xa~ (1inh 
hao htnh E cUa lw mQ_t (1.7)~ M{\t E xi\c djnh \J;~i '.'. ~L~H--~ '' .~oc In e Y:i 'Pn· 

Be -tim y--huung trinu. !!:)i l~d.ciJ~~ Leu,) i-:~r;ii) p ,u_-oiL', p·,,_,,, 11 = u1_~3, :Pn)~ cli'wg dieu. 
ki¢n 2:rp vU E c6 tiap di¢u clnwg: 

Ti~p dit:.n ella E xiic d.inh bfri vedo ; 

Ti~p ditn ella :E1p : 

(1.9) n~m !ro•g (1.10), ba 

Ttr d6 : 

8rn 
+ 

Ou 

8r1;. ____ , 
.:,·u 

drn ·1 
·--1-iJ 

Urpn .J (1-11) 

Nhu v$.y, 1 ~ (1.7) cling Y6i (1.11) cav pbD.l duvc t!;G~l n;i,in U0i. v@-i tat ca 11llfrng 
di~m tr~n ~n~ BO l;i ditlu d3.n pbld chlrug minh. 

§ a. AP DV .NG PI:lUO'f;G PH.AP BR·l L DE 
TRUYEN D()NG BANH l~AtH~ CO T 

I 'fOAN PR!N TICH 
:rn::r,J E Q J:t~ 0 N 

ChUng Ia s@ t-Im chuy~n _tlYLg tU"C:iC):_: d6i ci_i:J d·=: mii.t tiGp :ole c6 Unh den d¢ 
ID0Ue S~ clu'rng minb bai lH~ qtll S8.U• 

H~ qua J. Tl.co n,gt'Jen :Be r;\ L rr:i~\ r·~- h1 Lint· hao c!\n :hQ m~t :Eq Irons 
chuy~n d¢ng nao d6. 

:B~ chllng minh h¢ qtll., (1in:f, t~t qull nJ· j Loll lJt'r:. Pbrurg irinh m~t :ElS' ('6 
d~ng (1.5). G~n h¢ l9a dy Si 'it Sj-1 tl <· cic n (.1 ;:, \", L -1 ( 1 = • , ... , n). H~ lQa d¢ 
Sj-l.j duQc gan v6i rn~t chu;&n ·ti6p L:j -1~ 

Ham ve~lo (1~5) c6 d~mg: r]J_ ;:;=: .;.,·1lCJr0 • 

Ms tr~n 1\-Ij,j~l n.D ·ta rlny~n C~'·Ii·,;; 
s~ flii 0 bu6c rnB i mim Hn'r j. 1-J::I lr~r; 
Do Ia dieu phai chung wiDh· 

f2.1) 
it1 CJ'f:{ d[i} c{;r:, rd l :2:J-1 d@J Y6i }:j -v6i lf:6ng 

n.(, \l\ t.b,) i:L U¢1 g !UOl~_g Cilij cUa Zn \iii. L 0 • 
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H\l qui\ 2. Nlu klli i"o th6nh rn~t :t" thee EML !lr rn~l :Zo, rr.ili "'~t Lj vi\ :Ej-
13. b;:H) hinh n1~d mOn ciH1· nbfl.u 0 brr&e mill m.On tblr j v&i th6ng s6 'ipj, Ud m~t :Z:n va 
:2,;, cilng se lit. b-ao hlnh n·3i n;(HJ clia nha12 tnmg clln:"~:J d¢11g 1ucng.d0i tl!cO Oi~u ki~n 
cUa h$ quft 1. i 

L:1y Ln lilin m~t nguyen thUy. DUng ngnyl'!n tile Bl\AL. tbeo h~ qn!i :;, s~ nhiin 
drr,gc ~o• !IJOi Hll)t I'<ia tr.$-n t'-·.ong tlch de m-a !rQ.n Mno'clla (2.1) Ct) r,1Ll tr~n Tifil!fJJCI cho 
11Cn ?dn 0 c-Ung }I) lVfa tr~n rJgvqc ~.:i'l.a t.lon• Ht: quR da dtnvc chlrHg .. rr,illh· 

Hai b{l qua tr~n clUng a~ tim chuy~n d¢ng Iuong t16i ella 2 ~l~t :En vfi ~!H J1€fU 1 
trong 2 m~t a mQ.t nguyen tblly cUa m~t kia lheo Ilgu'y~n ti!o BML va bi!l'it chusBn d¢ng 
tuang d6i eUa ci.\c m~t tru,-.g gian 0 eRe bu&t: nt~i mOn~ ttrc IS bii!lt d¢ mOn tuye'n tinb 
va chuy'~n d{)n~ t~ong d6i ella bu&c. .rnti mOo truUc. 

Gi& sfr ti:l.i th&l di~m diu ti~n, hal m~t rllng ..E~ 11 vii :E!21 ti{p xUc r6i nhau. Trong 
qua trinh i\1£ kh&pJ hui mt)_t r:iing tiffp .xltc th2.0 ritr6Bg l:im Vi~C nguyen thlly (chua hi 

yaJ 
~~ 

I 
; 

~ 
or- (l)l 

.t::A 

La 
~<" 

':~j Lf."f-1 
i--; .. 

I . 

I 

* 

Hilll.l 2 

I 

J. 

Bmk mi1 
till/ k 

mOn). Theo 1j thuyet lin kh&p_; c6 th~ lim d:ugc chuyen 
ft¢ng h•ang <]6i gifra ehli.ng. 

Sau mQt th&i gian ltm '9itc, dw mljt rang bj­
mai mOn va tr& thanh LJ 11 va _2:~2.J, Su d6 l~o th3I~h 
clic m~t trinh bUy trf:n hinh 2" T~eu h? q:d .. J, ve 
llguy~n !fi:c, (6 tlie lim dmtc chuJ'en dQng ttrong d&i 
gifra ~~ 11 v.a X:!ZJ phrrang trinh c{la tile m~t sat1 .khi 
bi mOn : 

(2.2) 

a !hal di~m dliu Hen: 

Tlf d6 e~bUng tn cij: 

rUJ = M(izl rt2J 
D TI n (2.S) 

0 dAy, 

Vi~c gii\i b-:3.1 loim tr~n se ffun gi811 hun, n€u chi 
m¢t m~tt rang bi mOn, cOn mi}t rUng kia id:6ng bj mOn. 
Gi:l thuy~i ua; dUng trt;ng truyen d-Qng tr~jC v!t. Trong 
~hv-o t~~ kbi Htm vi~c, o:i¢ mOm cUs. r5rg hilllh vft Urn 
hun rang tf'l,JC vH .u ~ 5 Tan. M~ tr~n- rvl117·) se ffan 
giau hou : 

Vi~i cao thanh phfin v~n We lrong b¢ sJ2l : 



t;o d.6, d~ xf.c dj11h 'V~t, 1oc. (Lc" g ;;_6i ran lt;.p n'£t lr?n M~zfi~ d.!}o ham· vi iin.'il 
Hcb hai ma tr,jn ~/1~ 12 ;. il~:tzl. 

:D~o h~lm (2.5), se tl-;1 (fiJ(H" ·:r~ tr,>ng cliuy~-, CLjng 1uO'ng d6i·giil'a 2 kbAu. 

PhiTG?nM pilhrJ BML du:q·(· dtl: _~; !."12 xi>..:: C!tnh 31_r th,-,_y -<:tlli c{m d¢ ch[nh x3.c d¢ng hQc 
cUJ. bt) truyen tn:c ".-i\ hinh tri.t trunB ()lib. ri1·,h sU dL_J;jg .. hE\t qu;l du:qo trinh bay tr~n 
"h-inh 3. Tii;h to~\o av j;,,ng clw \l'l)'--.:' vj; ':dJt C:liC 1h6:;~_; :-;0 :-:U'J; A = i50 mrn, ill 111!11 l/25j 
m = 8 m:n, p = 4, Zl -'--"" J; du-:):_tg liJlil r-!:p.• ph-:y bJ.nh \Til l,_:f;-1 !-,on tn,1c vit 5%, c6c thOng 
s6 khac lay l!ong [~]. 

Hiuh 3 

DUvg phuu1;g 1lh6.p tao hlt~b ll.t>:li mOn Ji~n H;lc c6 ill~~ 
- Xac djnll cbuy8n d':..'ng Lt,(Jllf~ ,;u, ;;:il::_,_ Lllli·1,f' ·u;Zit ding bJ mlii m6n @ bi<lt kJ ..... 

th&i dif;m n:lo tn1I)g (jdt tr!n!J ,J;- ;:J~;:,,;·, Guont_i lDm Yift': vj :ri vU ti!'!p xtic, tj s6 
truy€n d(mg, gia \~_;e. ' 

- :DB.nb gili d~c liuh tiep xt"il trlu bi:~ m~i rfillg tror;g qua trlnh sU dl.}ngj-khOng 
ean ,giai h~ phrrcmg tdnt sit;u vi¥t. 
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