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Ban gbc cua tai licu:
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Dy la bian mau. Hiy thanh todn dé xem dwoc toan bé tai ligu.
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Chir t6 xanh: nghia twong dwong, dé dién gidi cho tir trudec do

_: nghia thay thé, chon tir trwée hoac chon tir nay

_: dich tir ban géc nhwng thz"ly hoi la, khong chic chin

Chir té vang: tiéng anh trong ban gbc

Let us point out that a solution x is a continuous function, but the part Dx : | * Rn
is differentiable.

We now define a sequence of matrix functions and possibly time-varying Cac

khong gian con. All relations ElGHMGANNo ting diém for t £ I- Let GO = AD, B0 =
B and fori>0


www.mientayvn.com/Tim_hieu_ve_dich_vu_bang_cach_doc.html
https://docs.google.com/file/d/0B2JJJMzJbJcwcm4yX1NfRGxqTEE/edit
http://www.mientayvn.com/bg_thanh_toan.html

Chung ta hay chi ra mot nghiém X 1a mot ham lién tuc, nhung phﬁn Dx: 3 - R"
kha vi.

Bay gid chung ta dinh nghia mot chudi ham ma trdn va cac khong gian con bién
d6i theo thoi gian c6 thé co. Tét ca cac hé thuc HGCHAIMUNEIONE O ting diém doi
Véi t € 3. Dit Go=AD, Bo=B va ddi v6i i= 0

Note that D- is uniquely determined by (2-17) and depends only on the choice of
QO0- Section 2-3-1 contains more details about generalized matrix inverses-
Luu y rﬁng D duogc xac dinh duy nhat bgi (2-17) va chi phu thudgc vao vi¢c chon
Qq. Muc 2.3.1 dé cap chi tiét hon vé cac nghich ddo ma trin tong quét hoa.

Definition 2.11 The DAE (2-14) with properly stated leading term is said to be a
regular DAE with tractability index J on the interval | if there is a sequence (2-16)
such that

Dinh nghia 2.11 DAE (2-14) véi s6 hang chinh dugc phat biéu dung dan duoc goi
13 mot DAE chinh tic vai chi s6 d& kiém soat p trén khoang I néu ¢6 mot chudi
(2.16) sao cho

Gi has constant rank ri on I,
* Gi c6 hang hang r; trén J,

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

(2-14) is said to be a regular DAE if it is regular with some index J.

This index criterion does not depend on the special choice of the projector
functions Qi [28]- As proposed in [24] the sequence (2-16) can be calculated
automatically- Thus the index can be calculated without the use of derivative
arrays [27]-

(2.14) duoc goi 1a DAE chinh tic néu né chinh tic véi chi sé u nao do.



Tiéu chi chi s6 (fiéu chuén chi s8) nay khong phu thudc vao su lua chon dic biét
cac ham chiéu Q; [28] . Nhu dugc dé xuat trong [24] chudi (2-16) c¢6 thé dugc tinh
toan tu dong. Vi vay, chi sb co thé duoc tinh toan ma khong can dung cic mang
dao ham [ 27].

Vidu2.12 Xét DAE

taken from [25]- With ker A(t) = {0}, imD(t) = R the leading term is properly
stated. Calculate

lay tir [25]. Vi kerA (t) = {0}, imD (t) = R s6 hang chinh dugc phat biéu dung
dén. Tinh

to fin’d thgt NO(t) C ker B(t)- Independently of the choice of Q0 in (2-16) we have
ta thay rang Ny(t) € kerB(t). Khong phu thudc vao viéc chon Qq trong (2-16),
chung ta co

Similarly it follows that Gi(t) = GO(t) for every i > 0. This is not a regular DAE in
the sense of definition 2.11. Note that for every 7 e C(l, R) a solution is given by
X(t) = y(t) (1). Solutions are therefore not uniquely determined. This is the case in
spite of the fact that for every t the local matrix pencil AAD + (B + AD’) of the
reformulated DAE

Tuong tu suy ra rang Gi(t) = Go(t) ddi véi mdi i> 0. Pay khong phai 1a mot DAE
chinh tic theo dinh nghia 2.11. Luu ¥ rang di véi mdi y € C(S, R) mot nghiém 1a

x(t) = y(t) (D Do d6, cac nghiém khong duoc xac dinh duy nhit. Piéu nay

dung mic cho su kién d6i v6i moi t, chum ma tran cuc bdo AAD + (B + AD') cua
DAE dugc phat biéu lai (duge xay dung cong thiic lai)

Is regular. O

The following lemma shows that definition 2.11 is indeed a generalization of the
Kronecker index, i.e. in the case of constant coefficients, the Kronecker index and
the tractability index for regular DAEs coincide. To show this, define the Cac
khong gian con



1a chinh tic. O

B6 dé& sau day cho thdy rang dinh nghia 2.11 thyc su 13 sy tong quat hoa cia chi sé
Kronecker, tirc 13 trong truomg hop cac hé sb hing, chi sé Kronecker va chi sé dé
kiém soét ctia cac DAE chinh tic 1a mot. Dé chung to diéu nay, dinh nghia cac
khong gian con

for given matrices E, F E L(Rm). Obviously for fixed t E | we have Ni(t) = NG.(t)
and Si(t) = SGi(t)Bi(t) in sequence (2.16).

d6i véi cac ma tran E,F € L(R™)cho trugc. R rang doi voi t € J khong doi
chung ta c6 Ni(t) = N, ) va Si(t) = S¢, ¢y, ) trong chudi (2.16).

Lemma 2.13 For matrices E, F E L(Rm) the following statements are equivalent:
Bo6 dé 2.13 Boi vdi cac ma tran E, F € L(R™) cac phat biéu sau day twong duong:

1° NE n SEF = {0}

2° For every projector QE onto NE the matrix E + FQE is khong suy bién.
3° NE ® SEF =Rm

4° (E, F) form a regular matrix pencil with Kronecker index 1.

1 ° NE n SEF = {0}

2 ° Pbi voi moi phép chiéu Qg trén Ng ma tran E + FQg khong suy bién.
3 °NE ® SEF =Rm
4 ° (E, F) tao thanh chum ma tran chinh tdc vi chi sd Kronecker 1.

Proof: (1°* 2°) (E + FQE)z = 0 implies QEz E SEF. Since QEz E NE too, we have
QEzENENnSEF={0}and QEz=0. Thus0=Ez + FQEz=Ez and z E NE = i
QE. Thereforez=QEz =0

Chiing minh: (1° = 2°) (E + FQg) z = 0 ¢6 nghia l1a Qgz € Sgr. Boi vi ta ciing co
QEZ € NE, chl'mg ta co QEZ € Nen SEF = {O} va QEZ = 0. Nhu Véy O=Ez+ FQEZ =
Ezvaz € Nge=imQe. Vivayz=Qgz =0

(2° ~ 3°) GEF = E + FQE is khong suy bién. Show that Q* = QEG—FF is the
projector onto NE along SEF.

(2 ° = 3 °) Ggr = E + FQg khong suy bién. Ching to rang Q« = QgGz2 F 1a hinh
chiéu (phép chi€u) trén Ng doc theo (Cting v6i) Ser.



~

3° ~ 4°) There is exactly one projector Q* onto NE along SEF. Since 3° * 1° # 2°,
we find Q* = Q*G—FF with GEF = E + FQ*. Let P* =1 — Q*.

(3° = 4°) Co6 dung mot hinh chi¢u (phép chiéu) Q- trén Ng doc theo Sgr. Béi vi 3°
=1° = 2°, chiing ta thay Q+ = Q«Gz2 F v6i Ggr = E + FQ«. Pt P« = | — Q-

Show that A E+F is khong suy bién for A E spec(P*G-FF) so that (E, F) form a
regular matrix pencil. Due to theorem 2.2 there are khong suy bién matrices U,V E
GL"(m) such that

Chting t6 rang AE + F khong suy bién d6i voi A & spec(P.Gg2F) sao cho (E,F)
tao thanh mot chum ma tran chinh quy. Do dinh 1y 2,2, ton tai cac ma tran khong

4
A

suy bién U,V € GLk(m) sao cho
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