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TRUONG PAI HOC HONG PUC PE CUONG CHI TIET HQC PHAN
Khoa Khoa hgc Tw nhién Ly thuyét 6n dinh
B6 moén: Giai tich. Hé dao tao: PHSP Toan va PH Toan-tin
M4 hoc phan: 111115

1. Théng tin vé giang vién:
(al) Ho va tén: Nguyén Xuan Thuan.
Giang vién chinh - Thac si khoa hoc.
Dia diém lam viéc: Khoa KHTN - Trudng Pai hoc Hong Buc.
bién thoai: Db 0914463944; NR (0373)759005.
(a2) Giang vién clung day hoc phan nay:
Ho va tén: Mai Xuan Thao
Giang vién chinh — Tién sy toan hoc.
Dia diém lam viéc: Khoa KHTN - Trudng Pai hoc Hong Puc.
bién thoai: DD 0912506449 ; NR (0373)723257.
(a3) Ho va tén: Hoang Van Thi
Tién sy toan hoc.
Pia diém lam viéc: Khoa KHTN - Truong Pai hoc Hong Duc.
bién thoai: DD 0912276373 ; NR (0373)911417.

2. Thong tin chung vé hoc phan:
Tén nganh : DPHSP Toan-PH Toan-tin. Khoa 2009-2013

Tén hoc phan: Ly thuyét dn dinh

S6 tin chi hoc tap: 02

M43 hoc phan: 111115

Hoc ky: 7

Hoc phan: Bitbusc © Tu chon ©

Cac hoc phan tién quyét: Phuong trinh vi phan, Giai tich ham.
Céac hoc phan ké tiép: Tu chon Giai tich.

Gio tin chi dbi voi cac hoat dong:

+ Nghe giang ly thuyét: 18 (tiét)

+ Thao luan va bai tap trén 16p: 24 (tiét)

+ Hoat dong theo nhém:

+ Kiém tra — danh gia: 5 (tiét)+ 1 bai kiém tra gitra ky va bai thi hét hoc
phan

+ Thuc hanh, thuc tap:

+ Tu hoc: 90 (tiét)



bia chi cua bo mdn phu trach hoc phan: Bé mén Giai Tich, Khoa Khoa hoc tu
nhién, tang 3, nha A5, co so Il - DPHHD.

3. Muc tiéu caa hoc phan:

Noi dung co ban caa mdn hoc : Cung cap cho sinh vién nhitng kién thirc co ban
cia mon hoc va ki niang van dung dé nghién ciu tinh 6n dinh ctia phwong trinh
vi phan bing hai phuwong phéap co ban cua Lyapunov.

4. Tém tat ndi dung cia hec phan: Noi dung caa hoc phan gém 2 chuong.

Chwong I. Co sé toan hoc
1) So lugc vé ly thuyét ma tran
2) Giail tich thuc
3) Phuong trinh vi phan

Chwong II. Ly thuyét dinh tinh vé PTVP
1) Ly thuyét 6n dinh
2) Phuong phap thi nhat Lyapunov.
3) Phuong phap thu hai Lyapunov.
4) Pa tap bat bién va sy mat 6n dinh



5. Ngi dung chi tiét hoc phan:

Chwong I. So lwoc vé ly thuyét ma tran

§1. So lugc vé ly thuyét ma tran
Ma tran, ma tran mii, ma trdn dao ham va ma tran tich phan.

§ 2. Giai tich thuc
Khong gian Metric, khong gian dinh chuan, khéng gian Hilbert, toan ti tuyén
tinh bi chan, nara nhém céc toan tir mot tham bién.

§ 3. Phuong trinh vi phan
Phuong trinh vi phan, hé tuyén tinh, hé tuyén tinh khong ding, bat dang thuc
Gronwall, phuong trinh vi phén trong khong gian Banach.

Chwong II. Ly thuyét dinh tinh vé PTVP

§ 1. Ly thuyét on dinh.
Khai niém on dinh theo nghia Lyapunov; Vi du va &p dung; Céc tinh chat vé su
on dinh caa hé vi phan tuyén tinh thuan nhat.

§ 2. Phuong phap tha nhat Lyapunov.

S6 mii Lyapunov; vi du. Y nghia cua s6 mii Lyapunov. Biém Ki di.
Tinh chat co ban vé su 6n dinh caa diém ki di theo Lyapunov. Ap dung cho hé vi
phan tuyén tinh véi ma tran hang. Ung dung ddi vai hé vi phan tuyén tinh. Tiéu
chuan Hurwitz. Phd cuaa hé vi phan tuyén tinh thuan nhat. Binh Iy Lyapunov. Hé
co ban chuén tic. Binh Iy vé tinh du caa hé én dinh tiém can. Cac hé kha qui va
chinh qui. Tinh kha qui caa céc hé tuyén tinh. Binh Iy Erughin. On dinh Floquet.

§ 3. Phuong phap tha hai Lyapunov.
Sy on dinh cua hé phi tuyén ding. Ham xéc dinh duong; Ham Lyapunov.
Su ton tai ham Lyapunov va tinh 6n dinh caa hé phi tuyén dung va khéng dung.
Vi du ap dung.

§4. Da tap bat bién va sy mat 6n dinh

Sy ton ta_}i Cua da tap bat bién, tinh bétqbién cua cac da tap, da tap khéng 6n dinh
va sy mat on dinh nghiém, nguyén ly 6n dinh thu gon.



6. Hoc liéu

6.1. Hoc li¢u tham khao bat budc

[1]. Nguyén Thé Hoan-Pham Phu, Co sé phuwong trinh vi phan va ly thuyét on
dinh, NXB Giao duc, Ha Noi- 2000.

6.2. Hoc liéu tham khao

[2]. Nguyén Thé Hoan-Tran Vin Nhung, Bai tdp phwong trinh vi phin, NXB
Gi4o duc, Ha Nbi -2005.



7. Hinh thic t6 chirc day hoc.
7.1. Lich trinh chung.

No6i dung Ly  |Seminar|Bai |Khac |Ty |Tuvén |KT
thuyét tap hoc |cua bG
GV
Chuong 1. 8 8 8
Co s6 toan hoc.
1) So lugc vé 1y thuyét | 3 3
Ma tran
2) Giai tich thuc 3 3
3) Phuong trinh viphén | 2 2
Chuong II. .
Ly thuyét dinh tinh ve 10 16 16

phwong tinh vi phéan.

1) Ly thuyét on dinh 1 3
2) Phuong phap tht 5 5
nhat Lyapunov

3) Phuong phép tht 3 5
hai Lyapunov

4) Pa tap bat bién va 1 3

su mat 6n dinh




7.2. Lich trinh cu thé di véi tirng ndi dung.

N@i dung 1(Tuan 1).

Hinh | TG, bb No&i dung chinh Muc tiéu Yéu cau
thirc cu thé SV chuén
TCDH bi
Ly 3tiét | Gi6i thiéu chung vé vi tri,
thuyét | phong | noi dung co ban va y nghia
hoc 16n. | cia mon hoc.
(Zhu’o”ng I Nim ving
Co so toz}n hoc. ] cac khai
§1. So lwoe veé ly thuyet ma niém, tinh *Poc cac
tran chit va co |trang 211-
1) Ma tran k¥ nang 4p | 216,trong
2) Ma tran mi dung vao [2]
3) Ma tran dao ham cac bai
4) Ma tran tich phan. toan cu thé
Thao N .. ) X
luan 1 tibt Trao doi, hudng dan

phuong phap va k¥ nang van
dung, bai tap vi du.




Nai dung I (Tuan 2).

Hinh | TG, bb No&i dung chinh Muc tiéu Yéu cau
thirc cu thé SV chuén
TCDH bi
§ 2. Giai tich thuc
o _ *Doc cac
1) Khong gian Metric Ném viing | trang 224 -
Ly | 3tiét. 2) Khong gian dinh cac khai | 226, trong
. chuan. a
thuyst 3) Khong gian Hilbert | iém, tinh 2]
4) Toan tir tuyén tinh bj | chat va cé | *Chuan bi
chin. k¥ ndng ap | cac bai tap
5) Ntra nhom cac toan t¢ | dung vao | 1-8,
mot tham bién. cac bai trang 235-
toan cu thé | 236, trong
[2]




Néi dung | (Tuén 3).

Hinh | TG, bb No&i dung chinh Muc tiéu Yéu cau
thirc cu thé SV chuén
TCDH bi
Ly 2 tiét § 3. Phwong trinh vi phin
thuyét
1) Phuong trinh vi phdn | Njm ving
2) Hé PTVP tuyén tinh VA VAn *Doc cAc
3) H? PTYP tuyén tinh dung duoc |trang 204 -
khong dimg kién thuc, | 206, tron
4) Bat dang thuc g ’ g
Gronwall ky nang dé [2]
5) Phuong trinh vi phan | g1ai cac
trong khong gian bai tap
Banach.
Thuc
hanh 1 tiét
*Thuc hanh giai bai tap
Kiém 15 phat | * VDénh gia két qua va cho
tra diém thuong xuyén theo tiéu

chi KT-DG trang 24.




Noi dung | (Tuan 4).

Hinh | TG, bb No&i dung chinh Muc tiéu Yéu cau
thirc cu thé SV chuén
TCDH bi
§4. Bai tap
, 1) Pliufong trinh ;Vi Rhﬁn Ném vimg
Baitap | 3 tiét ? E? Iljgllj tuyén t{rﬂﬁ cac khai
Va thao k?}éne dirn tuyen tin niém, tinh | *Poc cac
luan. 8 s chét va ¢ | trang 207-
* Panh gia két qua va cho ky nan{% ap 2}1’ ba
diém thudng xuyén theo tiéu dl;mg vao | tap trong
chi KT-DG trang 24. cac bai [2]

toan cu thé
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Nai dung I (Tuan 5).

Hinh | TG, bb No&i dung chinh Muc tiéu Yéu cau
thirc cu thé SV chuén
TCDH bi
§4. Bai tap
Bai tap | 3 tiét o
V3 thio 1) Bat dang thic
luan. Gronwall . oo Nam vimng | *Poc céc
2y ik hin ikt | ang 228
niém, tinh | 229, trong
chit va co [2]
k¥ nang ap
dung cho
cac bai
toan cu thé
* Panh gia va cho diém *Chuan bi
thuong xuyén theo tiéu chi bai tap 15,
KT-DG trang 24. trang 237,
trong [2]
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Nai dung Il (Tuan 6).

Hinh | TG, bb No&i dung chinh Muc tiéu Yéu cau
thirc cu thé SV chuén
TCDH bi
Ly 1tiér, |ChwongIL Ly thuyét dinh
thuyét phong tinh vé PTVP
hoclon. | ¢y Ly thuyét én dinh
1.Khai niém 6n dinh theo . )
nghia Lyapunov. Doc cac
2. Viduvaép dung. trang 216-
3. Cac tinh chat vé su ér} 224, trong
dinh cua hé vi phan tuyén [2]
tinh thuan nhat. *Chun bi
bai tap 8-
14, trang
236- 237,
trong [2]
Théo
luan 1tiét | * Trao d6i va thuc hanh k¥

nang giai toan.
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N&i dung 11 (tuan 7).

Hinh | TG, bb Noi dung chinh Muc tiéu | Yéu cau
thirc cu thé SV chuén
TCDH bi
Ly 2 it §2. Phlrro’ng phap thw
thuyét nhat Lyapunov
1) S6 mii L ;vidu Y ,
) 56-mi Lyapunov; vi du *Poc C4C
nghia cua s6 mil Lyapunov. P
Nam viing | trang 216-
2) Piém ki di. Tinh chét co | cac khai 225, trong
ban vé su 6n dinh cua diém niém, tinh [2]
ki di theo Lyapunov. chit va ¢6 | *Chuan bj
o o k¥ ndng ap | cac bai tap
3) Vidu ap dung cho hé vi dung vio |8 - 14,
phan tuy€n tinh vOI ma trdn | cac haj | trang 236-
hang. Ung dung d6i voi hé vi |, 2
A I toan cu thé | 237, trong
phén tuyén tinh.
4) Tiéu chuan Hurwitz [2]
Kiém | 1tiét | * Danh gia két qua va cho Panh gia
tra diém thuong xuyén theo ti€u | giira ky

chi KT-DG trang 24.
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N&i dung Il (Tuan 8).

Hinh | Thoi Yéu cau | Ghi chd
thurc to | gian, No&i dung chinh Muc tiéu Sinhvvién
chtrc dga chuan bi
day di€ém
hoc
Bai tap ’ Bai tip 4ap dung vé
2 tict phwong phap tha
nhat Lyapunov
1,) Céc A[(héi nifém .\{é *Poc
gﬁgn(:hat cobanlien s viing cac | cac trang
2) Xéttinh on djnh | hai niém, tinh ) 216 -
A chat va c6 k¥ 225,
cua cac hé vi phan (tr .,
236-237, [2]). nang ap dung | trong
vao cac bai [2]
toan cu thé *Chuén
bi cac
bai tap
Thao 7 , o 14
luan 1 tidt * Trao doi va tom tat trang
' phuong phap giai 236-231,
toan. trong
[2]
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N@i dung 11 (Tuan 9).

Hinh | Thoi Yéucau | Ghi
thirc to | gian, Noi dung chinh Muc tiéu sinh vién | chd
chuc dia chuén bj
day hoc diém
Phuwong phap thw
Ly nhiat Lyapunov
thuyét | 1 tiét
1) Pho cuia hé vi phan
tuyén tinh thuan nhét. *Poc cac
N Pinh 19 L Nam vitng cac trang 230
) Binh Iy Lyapunov. 144 0 e tinh | — 236,
+) H¢ co ban chuan P
the. chat va co k¥ trong
nang ap dung [2]
2) Dinh 1y v& tinh ¢ | VA0 cAc bai toan | *Chuan bj
ctia hé on dinh tiém cu thé cac bai tap
can. 10-14,
trang 236-
3) Vi du ap dung. 237, trong
[2]
Thao 1 tiét
luan

Huéng dan van dung
cac tinh chat va k¥
nang ap dung cho cac
bai toan cu thé.
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N@i dung 11(Tuan 10).

Hinh | Thoi Yéucau | Ghi
thuc to | gian, Noi dung chinh Muc tiéu Sinhwvién chu
chtc dga chuan bi
day hoc | diém
Phwong phap tha
nhat Lyapunov
, 1) Cac bat dang thtc
Ly 1tiet | Vazepski va *Doc cdc
thuyeét Lyapunov. Ném vimg céc trang 239-
#) Bt ding the | i niém. tinh 241, trong
Vazepski. chat va co k¥ [2]
nang ap dung *Chuan bi
+) bat ding thuc vao cac bai cac bai
Lyapunov. toan cu thé tap 1-4,
o trang 277-
[2]
Thao 1 tiét ,
luan * Danh gia két qua va

cho diém thuong
Xuyén theo tiéu chi
KT-DG trang 24.
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N&i dung Il (Tuan 11).

Hinh | Thoi Yéucau | Ghi
thie to | gian, Noi dung chinh Muc tiéu sinh vién | chd
chuc dia chuan bi
day hoc | diém
Phwong phap thw
nhat Lyapunov
Ly 1 tiét
thuyét 1) Cac hé kha qui va
chinh qui. Nam viing cac
. o khai niém, tinh | *poc cac
i) D}nh ng%na. .Vlodl.l. chat va co k§ trang
) Tinh kha qui cua nine ao dun
cac hé tuyén tinh. . g ,p & | 241-242,
Dinh Iy Erughin. | Va0 cacbai | trong
toan cu thé [2]
2) On dinh Floquet.
3) Vi du ap dung.
Thao 1tiét |* Trao d6i y nghia *Chus
luén khai niém va ky nang —ndan -
van dung. bi cac bai
tap 1-5,
trang
277-278,
trong [2]
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N&i dung Il (Tuéan 12).

Hinh | Thoi Yéucau | Ghi
thirc t6 | gian, Noi dung chinh Muc tiéu sinh vién | chd
chtrc dia chuén bj
day hoc | diém
Ly 2 tiét | §3. Phwong phap
thuyét thir
hai Lyapunov *Poc cac
7 trang
1) Syondinhcuahé |, ) 241-246,
phi tuyén dimng. Nam vimg cac trong
+) Ham xac dinh khai niém, tinh >
duong; Ham chét va c6 k¥ [2]
Lyapunov. nang ap dung | .
+) Su ton tai ham | vao cc bai Chuan
Lyapunov va tinh 6n toan cu thé bi céc bai
dinh cua h¢ phi ' tap 11,
tuyén dirng va khéng trang
dung. 279,
trong
2) Vi du &p dung. 2]
2 tiét
Thao
luan

* Tom tat ndi dung co
ban, trao d6i phuong
phap va k¥ nang giai
toan.
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Nai dung Il (Tuan 13).

Hinh | Thoi Yéucau | Ghi
thic to | gian, Noi dung chinh Muc tiéu sinh vién | chd
chirc dia chuén bj
day hoc | diém
Bai tap Bai tap ap dung
2 tiét phwong phap thw
hai Lyapunov
1) Him xac dinh Nam vitng cac | *Poc cac
duong; Ham khai niém, tinh | trang
Lyapunov. chdtvaco ky | 254-258,
2) Su tdn tai ham | Nang dp dung - jtrong
Lyapunov va tinh 6n Ch,0 cac ba,' [2]
dinh ctia hé phi tuyén | t0an cu the i
ding va khong ding. *Chuan bi
cac bai
3) Vi du ap dung. tap 8,
trang 279,
4) Céac bai tap thuc trong
hanh -ap dung. 2]
Thio |1tiét | * Trao ddi tom tat h¢
luan théng kién thirc va

phuong phap xac
dinh ham Lyapunov.

19




Noi dung 11(Tuan 14)

Hinh | Thoi Yéucau | Ghi
thuc to gian, No&i dung chinh Muc tiéu Sinhqvién chu
chuc day dga chuan bi
hoc diém
§ 3. Pa tap bat bién
va sy mat on dinh
1)Su t,(‘A)n tai cua da tap ’
bat bién. Nam viing cac *Poc cac
. khai ni€ém, tinh | trang 265-
2) T(linh bat(liolen cua chét va c6 ky 272, trong
cac da tap, da tap nine ap d
. 4 T, e el g ap dung [2]
Ly 1ti€t | khong on dinh va su AN "
thuyét mét 6n dinh nghigm, | C1° 64¢ MO hinh | *Chuan bi
cu the. Ccac bai tap
3)Nuyén 1y 6n dinh 8-14, trang
thu gon. 279-28,
trong [2]
4) Vi du 4p dung.
. 3 tict | * Y nghia va méi lién
Bai tap hé cua phuong phap
va thdo thr nhat va thir hai
luén Lyapunov trong toan

hoc va cac phuong
trinh Vat 1y-toan.
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N&i dung I11(Tuan 15)

Hinh | Thoi Yéucau | Ghi
thie t6 | gian, Noi dung chinh Muc tiéu sinh vién | chd
chtrc dia chuén bi
day hoc diém
Ly 2 tiét Bai tap ap dung phwong phap thw
thuyét hai Lyapunov
1) Su ton tai ham Lyapunov va tinh 6n . )
dinh cua hé phi tuyén khong dung. Doc cac
trang 260-
2) Cac phuong trinh Vat ly-Toanvay | 265, trong
nghia thuc té. [2]
, , *Chuén bi
3) H¢ thong kién thirc co ban chuong cac bai tap
. 14-26,
trang 279-
280, trong
[2]
1 tiét
Kiém * Panh gia chat lugng kién thirc
tra chuong II va cho diém theo tiéu chi

KT-DG trang 24.
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8. Chinh sach déi véi hoc phan.

a) Tiéu chudn danh gia sinh vién

(1). Phan luong cac diém thanh phan trong diém hoc phan quy dinh nhu sau:

+ Kiém tra thuong xuyén va bai tap ca nhan /tuan : 10% .

+ Kiém tra/danh gia thuong xuyén duoc tién hanh trong sudt thoi gian hoc HP
trong gio ly thuyet trong gi& chira bai tap, ké ca ngoai gio hoc, trong gio tu van

cho SV bing nhiéu hinh thuc.

+ Bai tap c& nhan /tuan, tng v&i nhiém vu chuan bi cho cac bai giang 1y thuyét
trén 16p hodac cho céc gio chira bai tap...

+ Panh gia thai do hoc tap, chuyén can: 10%
+ Bai tap ca nhan / hoc ki: 10%.
+ Thi giira hoc phan : 20% .

+ Kiém tra danh gia giita ki nham danh gia tong hop nhitng muc tiéu nhan thirc
va cac ki nang khac ¢ giai doan gitra mon hoc.

+ Thi hét hoc phan: 50%.
Pay 1a bai kiém tra quan trong nhat caia HP nham danh gia toan dién cac muc
tiéu nhan thac va cac muc tiéu nhém (phan tich, tong hop, sang tao).

+ Su hién dién trén 16p: 80%.

+ NoOp céc bai tap dang thoi han.

22



b) Thang diém xép loai

+9 — 10 : xuat sic
+8-<9:Giol
+7-<8:Kha

+ 6 - <7 : Trung binh kha
+5-<6: Trung binh
+4-<5:Yéu

+ <4: Kém

Ngay 15 thang 12 nam 2017
Duyét P. Truong bo mon Giang vién
Mai Xuan Thao Lé Anh Minh Nguyén Xuan Thuan
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