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ABOUT A SOLUTION TO DETERMINE THE SOLUTION
FOR THE CONTROL SYSTEM

VE MOT PHUONG AN XAC PINH NGHIEM CHO HE PIEU KHIEN

Lé Hai Trung, Tran Ngoc TAm
Truong Pai hoc Su pham, Pai hoc ba Ne:mg

ABSTRACT: The article proposes a way to determine the state function x(t) of a
dynamic control system which is represented as a system of first-order differential
equations. The state function x(t) is built as the sum of a polynomial function and a rational
function that depends on the time variable, the coefficients of the state function are
determined through the initial constraint conditions.

Keywords: Control system, state function, rational function.

TOM TAT: Bdi bdo dé xudt mét phieong an xdc dinh ham trang thdi x(t) ciia hé diéu
khién dong luc hoc duwoc biéu dién dudi dang hé phuwong trinh vi phan cd}) mot. Ham trang
thdi x(t) dwoe xdy dung dwdi dang tong ciia ham da thirc va ham hitu ti phu thudc vao bién
thoi gian, cac hé $6 ciia ham trang thai dwoc xdc dinh thong qua cdc diéu kién rang bugc
ban dau.

Tir khod: Hé diéu khién, ham trang thdi, ham hiwu ti.

1. PAT VAN PE 2.CO SO LY THUYET

Tién hanh xem xét hé mo ta co Ki hi¢u C(z):R" - R*, khi d6

dang: véi moi Pv(r)ekerC(¢) te(t,,t,] ta
(1) = BOx(0)+ DO+ /() (1.1) c¢6 duoc khai trién sau day:
trong do x(r)eR", u@)eR", '

R" = coimC(t) ® ker C(z),
R* =coker C(t) ® imC(¢),
& day coimC(t)1a phan bu truc tiép
cua kerC(z) trong R", cokerC(?) la

phan bu tryc tiép cta imC(f) trong

f()eR", con B(t), D(¢t)la cac ma
trdn véi cd thich hop tuong tUng,
telty,t,].

DPéi voi hé (1.1) ta xdy dung
phuong an dé gidi quyét van dé sau

day: Ta can xdy dung ham trang thai
x(f) dé tir @6 suy ra ham diéu khién

u(t) tai cac thoi diém t,,i=0,k,trong
doét, <t <t,<..<t,, v6i ham trang
thai x(¢) thoa man cac diéu kién:

x(t,) =x". (1.2)

R*va 6(t) la ma tran co 1én coimC(¥)
¢6 ma tran nghich dao 1a C (7). Tiép
theo ta dua vao cac ki hi€u sau day:
O(C(1)) - phép chiéu 1én coker C(),
P(C(#)) - phép chiéu 1én kerC(7),
C ()= -0(C (1. Si
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dung bb dé sau day (xem [3]).
B6 dé¢ 1.1. Phuong trinh
Cv(t)y=w(), v(t)eR", w()eR*
tuong duong véi hé:

QO =0

{V(t) =C (W) + P(C)v(2),
o0 day Pv(t) ekerC(z).

Phuong phap phan tach tung
phan d3 duoc nghién ciu va dé cap
trong cac cong trinh [3]-[5] véi vy
nghia co ban 1a viéc str dung B6 dé 1.1
ta c6 thé chuyén duoc phuong trinh
ban dau dang C()v(r) =w(z) thanh
cac phuong trinh trong cac khong gian
con imC(t) va coker(C(¢), trong do
trinh

coker C(¢)1a ddéng dang véi phuong

phuong nhdn dugc trong
trinh gbc.

Gia su D() 1la
Vtelt,,t], O(D) la lién tuc, khi do
ta viét lai hé (1.1) dudi dang:
D(tyu(t) = x ()= B(O)x()~ f (1) (2.1)
va ap dung B6 dé 1.1 v6i D(1) =C(1),
khi d@6 hé (1.1) duoc biéu dién thanh
cac phuong trinh tuong Umg trén cac

toan 4anh

khong gian con coker D(¢) va imD(t)

1an luot 1a:

O(D)[x (1)~ BO)x(t)~ f (D] =0, 1 €[ty.1,]

(2.2)

u(t) =D (D[x ()~ BO)x(®)~ f()]+z(2),
z(t) e ker D(¢) (2.3)
Quan hé dugc mod ta bdi (2.2) cho

phép x4c dinh x(f) thoa man diéu

kién can, con phuong trinh (2.3) duogc

48

sa dung dé giai xac dinh ham diéu
khién u(¢) . Ta viét lai (2.2) nhu sau:
O(D)x (1) = AD)B(1)x(1) + QD) £ (1), (2:4)
hay
Q(D)B(1)x(1) =
=0(D)BO( - Q(D))]x(1) + Q(D)x(?).
Ta dua vao céc ki hi€u sau day:
Dy (1) = Q(D)B()[ - O(D)],
[0 =0(D)f (1), B,(t) = Q(D)B(t)Q(D),
O(D)x(1) = x'(1), ¥'(1) = (I = Q(D))x(?)
(2.5)
khi d6 phuong trinh (2.2) dugc viét lai
dudi dang:
x'(t)= B Ox'(t)+ D)y () + f(1). (2.6)

Nhu vay, tai budc thr nhit, ham
trang thai x(¢) trong phuong trinh
(1.1) duoc thay thé boi:

x(0) = % () + 3, (1) (27)

H¢ (2.7) ¢6 thé xem nhu mot hé
diéu khién voi cac ham tua trang thai
va tua diéu khién tai budc thir nhét ctia
qua trinh phan tich, tuong ung la
% (1) va y(0).

Trong thuc hanh, viéc xac dinh
cdu trac ctia cac phép chiéu 1én cac
khong gian con va viéc xac dinh cac
ma tran tya nghich déo 1a khong hé d&
dang, tuy nhién véi nhitng gi da cho
thdy thi cong viéc trén c6 thé giai
quyét duoc bang mot huéng don gian
hon.

Tu phuong trinh cua hé (1.1)
trong d6 chira thanh phan u(¢), bing
cach st dung B6 dé 1.1 ta chuyén hé
ban dau vé hé (2.5) (biéu dién duoc



u(f)qua x(f)va x(¢)) ma ta khong
can phai di xay dung ma trdn D (7).
Diéu nay c6 nghia 1a ta da thiét lap
duoc mdi quan hé cua u(¢) dbi véi cac
thanh phan con lai trong hé (1.1).
Bing phép bién doi nhu da mé ta &
trén dbi véi cac thanh phan cua x(7),
ta chuyén duoc phuong trinh (2.2) vé
dang:

LOx'(0)=HOx0+ f'()  (2.8)
voi L(¢) va H(?)la cac ma tran, con
f1(¢) 1a ham véc-to. Ta c6 hé:

{m)x(o:xl(r)

GO0 =)' @),
trong d6 G(¢) 1a ma tran sao cho hé
(2.9) 1a giai duoc duy nhat theo x(7).

.9

Trong mdi quan hé gitta u(f)thong
qua x(f)va x(¢)trong (2.2) thi
L(1)=0(D), G()=1-O(D).  Viéc
biéu dién nghiém x(¢) trong phuong
trinh (2.8) dugc thong qua cac thanh
phan x'(¢) va y'(¢) tir hé (2.9) dé roi
sau d6 nhan dugc phuong trinh (2.6):
x'(t)=B,®x' @)+ D, ()y' @)+ f'(?) (2.10)

Tai budc phan tach dau tién thi
ta c6 duogc cac truong hop sau day doi
voi D (1):

a. D()=0.
b. D,(¢) 1a mdt ma trdn toan anh
hay O(D,) =0.

c. D,(#) 1a mot ma tran khong toan

anh Vr e(t,:¢,].
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Trong trudng hop tht nhét (a)
khi D,(#)=0 thi h¢ (1.1) 1a khong
diéu khién duoc mot cach day du, vi
khi d6 nghiém x,(#) cua phuong trinh
(2.10):

xX'(O)=B,Ox' )+ (1)

s& khong thoa man diéu kién:
x' (1) = L(t,)x(t;) = L(Zi)xzpo' (2.11)

Trong truong hop thu 2 (b) khi
ma khong co6 coker D (¢), Q(D,) =0
thi ta can thuc hién cac buédc tiép theo
day dé giai quyét bai toan:

+ Thiét 1ap cac diéu kién cua
x'(t)) bang cach str dung cic quan hé
(2.8) va (2.9):

x'(6) =B ) L)x" + D )G + £(¢)-
(2.12)

+ Cac diéu kién méi xuét hién
v6i ham véc-to x'() thong qua céac
phuong trinh (2.8) — (2.9) duoc ki hi¢u
bai:

x](tl.)zxjo, xvl(t,.)zx;', (2.13)
& day x'(f) c6 thé duoc ciu trac boi
cac to hop tuyén tinh ciia cac ham doc
lap tuyén tinh v6 hudéng vé6i cac hé sb
véc-to dugc xac dinh tir diéu kién
(2.13).

+ Tu phuong trinh (2.10) ta xac
dinh dugc y'(7):

V(@O =D (x' = BOx' )~ f{(0))+2(D)
(2.14)

v6i z' ()= P(D,)y'(¢) 12 mot phan tir

trong ker D, va thoa man diéu kién:

()= PO, )G)x",  (2.15)
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nhan duogc tu (2.9). Viéc xac dinh ham
trang thaix(7) dugc thong qua (2.9),
con ham diéu khién u(s) dugc xéc
dinh bdi phuong trinh (1.1).

Trong truong hop tht 3 (c) khi
D,(#) 1a khong toan 4nh, diéu nay dan
dén viéc ta phai di dén cac budc tiép
theo dé xac dinh cdc ham tua trang
thai x'(¢) va twa diéu khién y'(¢r) bang
cach lién két phuong trinh (2.10) véi
diéu khién (2.13). Lic nay hé (2.10) 1a
ddng dang nhu hé (1.1). Cac qua trinh
nhu da trinh bay ¢ trén dugc lap lai
dbi voi phuong trinh (2.10) cho dén
budc thit pnao diy(peN) ta nhan

duoc:

1 (2.16)
G, ,(O)x" () =y" (1),

ywﬁwﬂmﬂ@,
va
x" =B (Ox"()+D,0)y" (O)+ " (¢), (217)
trong d6 D, (¢) 1a ma tran 0 hodc toan
anh. Néu D,()=0 thi ta két luén
dugc hé (1.1) 1a khong diéu khién
dugc. Trong dicu kién D (7) la toan
anh thi ta thyc hién cac bién doi dai sb
dbi voi nhitng diéu kién tua nhu (2.13)
dé tai budc thi p nay ta nhan duoc
cac diéu kién bd sung dén dao ham
cap kcho ham tia diéu khién x”(7):

— = 7 j=o,p, i=0k (2.18)

1=t,

Tai day y”(¢) dugc xac dinh bdi:
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V(@) =D,(x"(O~B,0Ox"O)~ 1 ) +2"(2),
(2.19)
Z"(0)=p(D,)y" () 1a mot phan tr
trong ker D, va thoa méan diéu kién:
2 (t,) = P(D,(t))G, ,(t)x""(t,), i = 0,k.
(2.20)
Cac ham x”(¢#) va y”(¢) xay
dung dugc tai budc tha pdugc st
dung dé xac dinh cac ham x”7'(¢) va
y?”7'(t) bang cach hoan ddi p-1
bang p, ct tiép tuc nhu thé ta xac
xP72(t), y"(t) ... cubi
cung, tai hé¢ (2.9) ta xac dinh duogc

dinh duoc

x(t) con u(r) duge xac dinh thong qua
(2.3). Béi v6i ham z/(1) = P(D,)y’ (1)
can diéu kién tron va théa man diéu
kién:

Z'(1)=P(D)G, (t)x"(1,).
3. AP DUNG

Vi du 3.1. Xét 1€[0,2] va hé

diéu khién cho béi:

{x{ (1) = x, (1) + [ (Ou() 3.1)
X, (1) =x,()
1
=iz =0 2
0, =0

v6i diéu kién dau cho boi:
x0)=b,xH=a,x2)=a,
%0)=b,x,()=b,%2)=b. (33
Tai budc thtr nhat, twong Ung
véi p =1,ta xay dung dugc ham x, ()

thoa man cac diéu kién:



xlz(o) :aoax‘z(l) :avx'z(z) =a,
%,(0)=b,,x,(1)=b,x,(2) =b,. (34)

Tu (3.4) va phuong trinh thtr hai
cua hé (3.1) ta xay dyng:

i—4
1t

Ltc nay, cac hé ) ¢; duoc xac
dinh tir cac diéu kién (3.4) va bo sung
thém diéu kién cua ham f(H)u(f) tai
t=0, hay f(0)u(0)=x,(0)~x,(0).
Tu phuong trinh thtr hai cta hé (3.1)
ta co:

x ( ) Z (1 t)z+1

i=1

xX(1)= Z(’”)ff2 i(i—S)(i—4)citi‘6.

Tién hanh tinh toan ta thu duogc

Z(z 4)ct',

i=4

hé phuong trinh sau:

—c,—2¢, =3¢, +cs =aq,

1 3
——C ——C ——
47" 47 16
1 2 1
_§Cl —ECZ —2—703 +666 +12€7 =a,
¢ +c,+c,+c, =b,

G tC5=aq

1 1
Ecl +Zc2 +§c3 +e,tes e e, =b
1 1 1
- +—c+—
379 27

2¢,+6c, +12¢;, = b,

¢, +c, +2¢c, +4c, +8c, =b,
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G :F( 92344, +132192a, —25110a, +

113855h, —132192b, +-4617D, )

¢ =—K(12654a0 +394564, — 23584,

+44938h, —39456b, —6327b,)
18

G = 77 (570a, +1032a, +18a,

+1379b, —1032b, —285b,)

¢, =——— (26676, 309760, ~173884,
12554

—-141315,-50976b, —13338D,)

¢ = (9044, +69124, —9018a,
14554

—6841h, —69125 +117995,)

¢ = (233324, +92324, +5238a,
29108

—35331h, +48984b, —17442b,)

¢ 25(22306% 6800, —1134a,

+36832h, —51416b, +17955b,)

Tur phuong trinh tht nhat ciia hé
(3.1) ta xac dinh duogc:

upy=2WD=%O_ & |
f(@) 1+1¢

2¢, —023 N 6c, 12c3 +2e, —c,

(1+1)°  (1+2) (1+t)

+(6c, —2¢, —cg —c, )t +(6c, —cg —c )t

—(c; +c )t — eyt

Pb6i véi ham u(¢f) nhu trén va
v6i diéu kién dau cua x,(7),x,(¢) ta
nhan dugc nghiém cua h¢:

{aa>xxn+vo)
x, (1) = x,()
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voi V()= f(H)u(?) 1a ton tai va duy
nhét trong tinh tron cta v(¢) va thoa
man diéu kién ban dau.

Ta thdy rang néu xay dung x,(¢)
dudi dang phan sb néu trén thi gia tri
dinh thtrc cia hé phuong trinh dé xéc
dinh c,trong truong hop nay la kha
nho (bang 1.633x107). Trong thuc té
ta co thé két hop viéc st dung ham
phan s6 v6i ham dang khac (nhu da
thtrc ching han) dé mo ta cac ham quy
dao.

Bay gio, ta thir dat vin dé khi bd
sung thém diéu kién x)(¢) = x,(¢) dbi
v6i vi du da xét, khi d6 cac hé s ¢, la
thay do6i nhu thé nao?Ta viét cac kién
dau nhu sau:

x0)=b,, x()=a, x,(2)=a,,
x,(0)=b,, x,(1)=b,, x,(2) =b,,
x1'(0) = do’ xi(l) = dl’ xi(Z) :dZ'

Tai budc thir nhat, twong tng

(3.5)

voi p =1, ta xdy dung dugc x,(7) thoa

man céac diéu kién:
5 (0)=a,x,(1)=a,x,(2)=a,
x,(0)=b,,x,(1)=b,,x,(2)=b,,
%,(0) =dy, x,() = d,,x,(2) = d,.
Tu (3.6) va phuong trinh tht hai

(3.6)

cua hé (3.1) ta xay dungx, () dudi
dang:

xz(l) = :1 (1

10
i—6

i
i=6

Luc nay, cac hé so ¢; duoc xac

dinh tir cac diéu kién (4) va bd sung
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thém diéu kién cta ham f(H)u(?) tai
t =0 hay
f(0)u(0) = x,(0) - x,(0) & d, = b,

Tu phuong trinh tht hai cia hé
(3.1) ta xac dinh duoc:

D=3 "’,H Z<z—6)cz”

11(l

x (1) = Z(l”)ffz Z(z i —6)ct™.

Tién hanh tinh toan ta thu duoc
hé phuong trinh sau:

Q46 +¢+e, e+ =b,

1 1 1 1 1
2cI +4c2+8c2 16 16c4+§c5+c6+c7+cx +c,+c,,=h

1 1 1
gcl +§c2 +Ec3 +§c4 +%cs+cé+2c7+4cg+8cg+16€w =b,
—, —2¢, -3¢, —4c, —5¢, +¢, =a,

1 1 3 1 5

26 Zcz_ﬁcz_gczt_&cs*'Q +26,+3¢, +46, =4
1 2 3 4 5

———C——C———C, ——— s+, +4¢, +12¢, +32¢, =
94 27 C} 243 TS TG 9 10 =%

2¢,+6¢, +12¢, +20c +30¢; +2¢, =d,

1c +3c, +3g +ic4 15 c5 +2¢,+6¢,+12¢,, =4,

478787 16

2 6 12 20 10
—qt+— G+t ——C, +——c5 +2c, +12¢,+48¢, =4,
27‘8122433729"7295zc8 ? oo

Giai h¢ phuong trinh trén ta thu

duoc céc hé ) c, VOl i = E nhu sau:
¢ =——— (456501488766, +675069973440a,

2389206712
+475118594622a, +16069433381194,

—1610166929664h, +1738436418b, +

31428697693, —683314291264d, —169207322490d,)
c 1 (-1017069159750a, —13528006005124,
7167620136

—1292936795622a2 —3655762519543h,
+3655806223872b, +35001660065, —68714161537d,
+17071643505284, +470570807826d, )

3

& T 1194603356
27171722500, + 56044827355k, 6823313728

—145516734b, +10357073294, —28440279424d], —8371207926d, )

(15571324194, +188258507524, +



9
¢, =——————(13414017q, +1773315
¢ 298650839( % B
5453685450, —346505524h, +347140272h, +3741336b,
+9769889d], +517163488] +211031325d,)
9

CG=————

208650839
2308434430, +2294256008, +3228606b,

+7642151d), +344077696d, +140561406d, )

(92868064, +118269120a, —3634387384,

¢ =————(—157956916116a, — 24962928528
o 1791905034( Oct O

—145156231764a, —5519724441415,

+555735145344b, — 14963560925, —10938768014d,

1223022520992, +50738601204d],)

U S
7167620136

1448940799624, + 63439550673 7h,

639496829568} +4612117806b, +

125983047554, —246614603584d, —490503261424)

1

%~ 597301678
_37878840a, — 341915549%, -+ 5403369608 — 1982831405,

614991 1], +188449920d/ + 34058880d.)
1

% 3583810068
—5753471391a, — 31608376777h, + 312701866565,

+358324398b, —619426123d, +-12059498080d,

+1485983394d,)
1
S I
28670480544
+8902965960a, +52376559175h, — 520459328645,

3620523425, +1019519263d, — 20102859904,
—1524476052d,)

Nhu thé sau khi bé sung thém

diéu kién x,(r) = x,(¢) thi cac hé s6 c,

(1818253132024, +310720820928 +

(-92914560a, —12977280q,

(~89999959654, — 172333680964,

(148611942124, + 290058773764,

da dugc thay d6i 1én 10 hé sd.
Tur phuong trinh thr nhat ciia hé
(3.1) ta x4c dinh dugc:
u(t) = S L 2, _C; n 6c, _6;4
t+1 @+ (@+)
+1203 =G5 20c, N 30c;
@+ @+ @+))°
— ot — (¢t +(12¢,,

—Cy —cg)t3
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+(12¢,) +6¢, —cy — ¢, )t +(6¢, +2c,—c, —c, )t
+2¢, —c,—¢

Péi voi ham u(¢) nhu trén va véi
diéu kién dau cuax, (1), x (1),x,(t) ta
nhéan dugc nghiém cua hé:

X, (1) = x, (1) + v(1)

X, (1) = x,(1)
cing v6i diéu kién bdé sung
X, (1) = X, (7).

Vi du 3.2. Xét quy dao chuyén
dong cua chat diém dudi tac dong cua
luc trong truong dugc mod ta bdi hé
phuong trinh:

xi (1) =x,(1)
(1) = u, (1)
(1) =x, (1)
x;l(t) = uz(t) - &

& day x,(¢) 1a thanh phan chuyén dong

(3.7)

cia chit diém theo phuong ngang
(truc hoanh), x,(rf) 1a thanh phan
chuyén dong cta chat diém theo
phuong thing dung (truc tung),
x,(1), x,(¢) 1a cac thanh phan cta van
tbc duoc chiéu theo phuong ngang va
phuong thing ding twong tGng. D8
thdy hé (3.7) c6 thé phan tach thanh
hai hé doc lap:

x{(l)zxz(t) (3.8)
X, (1) =u, (1)

va
x3(2) = x,(2) (3.9)

X =u,() - g.
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Dé x4c dinh thanh phan quy dao
theo phuong ngang ta dua vao cac
diéu kién tai bon diém: 4, tai =0,
A tai t=1s, A, tai t=2s va A4, tai
t =3s véi cac diéu kién cho bdi:
{n(0)=aaq(1)=o,&>q(2)=l,6,>q(3)=2,4 (3.10)
1%0)=0,6 x,(0)=19, x,0)=08 x,(0)=0,8
voi cac don vi tuong Gng la kmva
km/s.

Ta thdy rang phuong trinh th
hai trong hé (3.9) 1a mot dang thirc
nhu (2.3): u,()=x (1) va phuong
trinh dau tién trong (3.9) 1a phuong
trinh nhu (2.4) hodac (2.6) voi
B, =0, D, =1 hay tai p=1. Da thuc
icitl. c6 thé duoc xay dung cho x,(t)
i=0
trén co so st dung cac diéu kién:

{q'(o)=0,)q(ll)=0,& NQ=L6xO=24 (3 44y
%0=06 x(0)=19 %(0)=08 x(0)=038

Cac diéu kién trong (3.10) dbi
voi x,(f) dugc xac dinh thong qua
viéc sir dung phuong trinh thtr nhét
ctia hé (3.7) va céc diéu kién ctia x,(7)
va cac diéu kién cua x,(?) trong
(3.10). Gia tri cua da thuc x,(f) sau
khi tinh toan lan lugt 12 10" tai #=0;
1.2x107°% tai £=1; 2.1x107"* tai =2
va 1.56x107" tai £ =3.

Cac gida tr1 cua da thuc
x,(¢) = x,(t) sau khi tinh toan lan luot
1a 1077 tai r=0; 4x107" tai t=1;
6x107"% tai r=2 va 3.98x107"" tai
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t=3. DPa thtc x,(f) dugc xac dinh
(sau khi 1am tron sb) 1a:
x,(t)=0.6t—0.167¢* +1.327¢ —1.625¢"
+0.85277¢° —0.20833¢° +0.0294¢,

x, =0.6—-0.33¢+3.98¢" —6.5¢°
+4.261* —1.25¢° +0.13¢°,

u, (1) =—-0.33+7.98t—19.5¢°
+17.1F —6.25¢* +0.82¢°.

Céac thanh phan quy dao chuyén
dong cta chat diém theo phuong thing
dung duoc xac dinh bdi cac phuong
trinh th ba va tha tu cta hé (3.7). Bé
xac dinh duoc quy dao theo phuong
thang ding ta dua vao cac diéu kién:

%(0)=0, 5,(1)=05, x,(2)=0,
%(23)=0, x,(28)=0, x,(3) =0,
x,(0)=0.8, x,(1)=0, x,(2)=0,
x,(2.5) =08, x,(2.8)=0, x,(3)=0.

Phuong trinh thtt ba trong hé
(3.7) 1a phuong trinh nhu (2.4) hoac
(2.6) voi B, =0, D,=0 hay tuong

ung tai p=1. Cac diéu kién doi véi

(3.12)

x,(t) va x,(t) dugc xac dinh tir (3.7)
va (3.12):

x%(0)=0, ;(1)=05, x,(2)=0,
%,(2.5) =0, x,(2.8)=0, x,(3) =0,

%(0)=08, x,(1)=0, x,(2)=0,
%(2.5=0.8, x,(2.8) =0, x,(3)=0.

Ham x,(¢) duoc xac dinh boi:

11 )
ch.tH.
i+7— 2t =

Tién hanh tinh toan ta nhan duoc

(3.12)

6

x,(1) = Z

=0

gia tri cia x,(¢) 1a 10" tai =0 va



t=2.5; 3.725x107° tai t=1va t=2;
1.49%x107° tai t=2.8 va t=3 va:
_197.7t 371049 298770321
7-2t  4—t 92t
16661765.21 | 140797308.8 121442300.21
5—t 11-2¢ 61

+1438‘6‘4138'2’ 614671 — 611247
—1

~5294¢° —380.7¢",

con lai cac ham x,(¢z) va u,(¢r) duoc

x(?)

xac dinh tr cadc phuong trinh thu ba va
thu tu cuaa hé (3.7).
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