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Phién ban: 2023.1.0

Muc tiéu: Cung cip cho sinh vién nhimng kién thirc co ban vé chudi, phuong trinh vi phan va
phuong phap toan tir Laplace. Trén co s¢ do, sinh vién ¢o thé hoc tiép cac hoc phan sau vé
toan cling nhu cac mon ky thuat khac, gop phan tao nén nén tang toan hoc co ban cho ky su
cac nganh cong nghé.

Obijective: To provide the knowledge and calculation skills on infinite series and basic differential equations,

one-sided Laplace transform, to formulate Mathematical foundations for students of technology majors,
providing mathematical tools for students.

Néi dung: Chudi s6, chudi ham, chudi lity thira, chudi Fourier, phuong trinh vi phan cép I,
phuong trinh vi phan cap II, hé phuong trinh vi phan cap I, phuong phap toan tir Laplace va
van dung vao viéc gidi cdc phuong trinh vi phan cap cao va h¢ phuong trinh vi phan. Gidi
thiéu mot s6 moé hinh toan.

Contents: Infinite numerical series, series of functions, Fourier series, first-order differential equations, Second-

order linear differential equations, first-order systems of differential equations, Laplace transforms, some
models and modelling of technical problems.

1. THONG TIN CHUNG

Tén hoc phan: Giai tich 111
M4 sé hoc phan: MI11133
Khéi lwgng: 3(2-2-0-6)

- Ly thuyét: 30 tiét
Bai tap: 30 tiét

Hoc phan tién quyét:

Hoc phan hoc truéc: MI11113 Giai tich I

Hoc phan song hanh:
2. MO TA HQC PHAN

M6n hoc nay nham cung cap cho sinh vién nhiing kién thirc co ban vé chudi, phurong trinh vi
phan va phuong phap toan tir Laplace.

3. MUC TIEU VA CHUAN PAU RA CUA HQC PHAN
Sinh vién hoan thanh hoc phan nay c6 kha ning:

Muc L . CDR dugc phan
tieu/CDR M0 ta muc ti€éu/Chuin dau ra ciia hoc phan bo cho HP/ Mirc
do (I/T/U)
[1] [2] [3]
M1 Nim virng dwge cac kién thirc co ban ciia vé chudi, phwong

trinh vi phan va phwong phap toan tir Laplace

M1.1 Ném vitng cac khai niém co ban. IT

M1.2 C6 kha nang van dung kién thirc da hoc dé giai cac bai tap lién | TU
quan téi ndi dung mon hoc.

M2 C6 thai dd 1am viéc nghiém tic cung ky ning cin thiét dé
lam viéc c6 hiéu qua




o . CDR dugc phan
Mo ta muc tiéu/Chuan dau ra cia hoc phan bo cho HP/ Mirc
do (/T/U)

Muc
tiéu/CDR

M2.1 C6 k¥ niang: phan tich va giai quyét van dé bang tu duy, logic | TU
chat ché€; lam viéc doc lap, tap trung.

M2.2 | Nhan dién mot s6 van dé thyc té c6 thé sir dung cong cu cia | ITU
chudi, phuong trinh vi phan va phuong phép toan tir Laplace
de giai quyét.

M2.3 Thai ¢ lam viéc nghiém tic, chi dong sang tao, thich nghi véi | IT
mdi truong lam viée cé tinh canh tranh cao.

4. TAILIEU HQC TAP
Giao trinh
[1] Nguyé,n Binh Tri, Trﬁn Viét Diing, Tran Xuan Hién, Nguyén Xuén Thao (2015). Todn hoc
cao cap tap 3: Chuoi va phwong trinh vi phan. NXB Gido duc VN.

[2] Nguyén Dinh Tri, Tran Viét Diing, Tran Xuan Hién, Nguy&n Xuén Théo (2017). Bai tap Toan
hoc cao cap tdp 3: Chuoi va phuwong trinh vi phdan. NXB Giao duc VN.

[3] Nguyén Dinh Tri, Ta Van Dinh, Nguyén H6 Quynh (2000). Bdi tdp Todn hoc cao cap tdp II.
NXB Giéo duc.

[4] Nguyén Dinh Tri, Ta Van Binh, Nguyén H6 Quynh (1999). Bdi tdp Todn hoc cao cap tdp I1I.
NXB Giao duc.
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mén Todn cao cdp. NXBKH.

[4] Dinh Bat Thim, Nguyén Phu Trudng (1993) . Bdi tdp Todn hoc cao cdp tip Il. NXB Giao duc.
[5] Nguyén Xuan Thao (2010). Bdi gidng Phuong phdp Todn ti Laplace.
[6] Nguyén Thiéu Huy: Infinite series and differential equations.
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5. CACH PANH GIA HQC PHAN

.X N X (oA e % AL CDR dugc Ty
biém thanh phan | Phwong phap danh gia cu thé M6 ta danh gid trong
[1] [2] [3] [4] [5]
Al. Piém chuyén | Thai do hoc tap va su chuyén can | Thai do hoc tap 20%
can cua sinh vién trén 16p hoc cua sinh vién
A2. Piém kiém A2.1. Kiém tra dinh ky lan 1 Bai kiém tra M1.1, M1.2, | 30%
tra dinh ky (*) (diém KT1, thang diém 15) dudi dang tric | M2.1, M2.2,
(Noi dung: Tir tudn hoc 1 dén nghiém M2.3
tuan hoc 5)



http://sami.hust.edu.vn/tai-lieu/

A2.2. Kiém tra dinh ky lan 2
(diém KT2, thang diém 15)
(Noi dung: T tuan hoc 6 dén
tuan hoc 10)

A3. Piém cudi ky | Thi cudi ky Bai thi ty luan | M1.1, M1.2, | 50%
M2.1, M2.2,
M2.3

(*) Diém kiém tra dinh ky (PKTPK) dwoc tinh theo cong thirc PKTDK=1/3(KT1+KT2) va sé
dwoc diéu chinh bang cach céng diém tich curc hoc tdp c6 gia tri tir —1 dén +1 theo quy dinh
cua Vién Toan iéng dung va Tin hoc cing Quy ché Pao tao dai hoc hé chinh quy ciia PH
Bach khoa Ha Noi.

6. KE HOACH GIANG DAY

\ N CPR | Hoatdgng | B4
Tuan Noi dung hoc . danh
phan day va hec gia

[1] [2] [3] [4] [5]

1| Chwong 1. Chudi (11LT+ 11BT) M1,M2 | Giang bai A2l
A3

1.1 Pai cuong vé chudi sb
- Céc khai niém: Chudi s6, s6 hang téng quat, tong
riéng, phan du, chuoi hoi tu, phan ky, tong cia chuoi
+00
hoi tu. Chit y: Phai c6 vi du chudi Y aq".
n=0
- Piéu kién 4t c6 dé chudi hoi tu (co chirng minh).
+00 1
Chu y: Phai c6 vi du chudi »_—.
- N
n=1

- Céc tinh chét co ban cua chudi sé hoi tu (hoc sinh
tu doc chung minh)

1.2 Chudi s6 duong

- Pinh nghia chudi s6 duong

- Cac dinh 1y so sanh 1 va 2 (chirmg minh dinh 1y 1,
hoc sinh tu doc chung minh dinh 1y 2)

- Cac ti€u chuan hoi tu (ti€u chuan D’Alambert,

Cauchy, tich phén) (Chimg minh tiéu chuin
D’Alambert, hoc sinh tu doc ching minh 2 tiéu

+00
chuén con lai). Cha y: Phai c6 vi du chudi Zn_“
n1

2| 1.3 Chudi sb c6 s hang voi déu bat ky M1,M2 A2.1

- Chudi c6 dAu bét ky: cac khai niém héi tu tuyét A3

d6i, ban hoi tu. Pinh 1y vé chudi s6 hdi tu tuyét ddi
(hoc sinh tu doc ching minh)

- Chudi s6 dan d4u: dinh nghia, dinh 1y Leibniz (c6
chung minh)

3 | 1.4 Chudiham m; A2.1
A3

- Dinh nghia chudi ham, mién hoi tu ctia chudi ham




Tuan

Noi dung

CBbR
th
phan

Hoat dfng
day va hoc

Bai
danh
gia

[1]

[2]

[3]

[4]

[5]

(hoi tu diém), tong ctia chudi ham

- Su héi tu déu cua chudi ham: dinh nghia, tiéu
chudn Cauchy, tiéu chuan Weierstrass (khong ching
minh)

- Céc tinh chat ctia chudi ham hoi tu déu: tong la
ham lién tuc, tich phan, dao ham duai téng (hoc
sinh tyr doc chimg minh hai tinh chat cudi)

1.5 Chudi luy thira

- Dinh nghia chudi luy thira: dinh 1y Abel (co
chirng minh), khoang va mién hoi tu

- Céc tinh chit cua chudi luy thira: chudi hoi tu
déu, tong 1a ham lién tuc, tich phan va dao ham dudi
téng (hoc sinh tw doc chirmg minh). Phan 4p dung dé
tinh tong mot s6 chudi (chi néu mot vi du, hoc sinh
tu doc)

- Khai trién ham thanh chudi luy thira (Chudi
Taylor, Maclaurin). Cac dinh 1y dé ham khai trién
duoc (khong chirng minh)

M1,
M2

A21
A3

- Céc khai trién ciia mot s6 ham s so cp co ban.
Ap dung d¢ tinh gan dung gié tri cua ham, tinh gan
dtng tich phan xac dinh (hoc sinh ty doc)

1.6 Chudi Fourier

- Chubi luong giac, chudi Fourier

- Piéu kién dé mot ham khai trién dugc thanh
chuoi Fourier. Dinh 1y Dirichlet (khong chiing
minh)

M1,
M2

A21
A3

- Khai trién Fourier ham chin, ham 1é tudn hoan
chuky 2.

- Khai trién Fourier ham tuan hoan chu ky 2.
Chuong 2. Phuong trinh vi phan (11LT+ 12 BT)
2.1 Khai niém mo dau

- Pinh nghia phuong trinh vi phan (PTVT), cép cia
phuong trinh, nghiém cta phuong trinh (PT)

2.2 Phuong trinh vi phan cip 1

- Pai cuong vé PTVP cép 1: dang tong quat cua
PT, dinh Iy vé sy ton tai va duy nhét nghiém (khong
chimg minh), bai toan Cauchy, nghiém tong quat,
nghiém riéng. Gidi thi€u mot vai ing dung thyc té
ctia PTVP cap 1.

M1,
M2

A2.2
A3

- Cac PT khuyét Yy, khuyét x
- PT bién s6 phan ly
- PT thuan nhat (dang cap)

M1,
M2

A2.2
A3




Tuan

Noi dung

CBbR
th
phan

Hoat dfng
day va hoc

Bai
danh
gia

[1]

[2]

[3]

[4]

[5]

- PT tuyén tinh
- PT Bernoulli
- PTVP toan phan

2.3 Phuong trinh vi phan cép 2

- Dai cuong vé PTVP c?ip 2: Dang tong quat, dinh
1y vé su ton tai va duy nhat nghiém, bai toan
Cauchy, nghiém tong quat, nghiém riéng. Gidi thi¢u
mot vai ing dung thuc t€ ciia PTVP cap 2.

- Cac PT khuyét § va y', khuyét Y, khuyét x

- PT tuyén tinh dang: y"+ p(X)y'+q(x) = f (X)
PT thuin r;hét: Cac dinh ly yé céu} tric nghiém cia
PTVP tuyén tinh cap 2 thuan nhat (chirng minh
dinh 1y dé dan dén cong thie Y =C,Y,(X)+C,Y,(X)

M1,
M2

A2.2
A3

Nghi giira ky

10

- PT khéng thudn nhat: Dinh 1y vé nghiém téng quat
(hoc sinh tu doc chimg minh). Phuong phép bién
thién hang s6 Lagrange. Nguyén ly chong chat
nghiém

- PTVP tuyén tinh cap 2 c6 hé s6 khong doi:
PT thuén nhat

M1,
M2

A2.2
A3

11

- PT khéng thuan nhit véi vé phai f(x) c6 dang:
f(x) =e”PR,(x)

f(x) =e™[P,(x) cos Sx+ Q. (x)sin Ax]

M1,
M2

A2.2
A3

12

- PT Euler (gi4o vién hudng dan thong qua mot s6 vi
du)

2.4 Hé phuong trinh vi phan cép 1

- Dinh nghia dang téng quat, nghiém, dua PTVP cap
cao vé hé chuén tic va ngugc lai. Dinh 1y vé sy ton
tai duy nhat nghiém. Phuong phap khur (thé hién qua
mot vi du giai hé gom 2 phuong trinh ¢ hé s6
khéng d6i dang don gian) (gido vién huéng dan hoc
sinh tu doc va lam bai tap).

M1,
M2

A3

13

Chuwong 3. Phuwong phap toan tir Laplace (8LT+
7BT)

3.1 Phép bién dbi Laplace va phép bién dbi nguoc

- Phép bién d6i Laplace (PBD), tinh chit tuyen tinh,
bang PBD Laplace cia mot s6 ham, ham s6 lién tyc
tung khuc, su tdn tai cia PBD Laplace. Vi du.

- PBD Laplace nghich dao, sy duy nhat cia PBD
Laplace nghich ddo. Vi du.

M1,
M2

A3




CbR A Bai
A Hoat don
Tuan Noi dung hoc 0 g danh
phan day va hec gia
[1] [2] [3] [4] [5]
14 | 3.2 Phép bién dbi ctia bai toan véi gid tri ban diu ';\/'Alz A3
- PBD cua dao ham, nghiém cla bé.'i toan gia tri ban
dau, Vi du giai PTVP tuyén tinh cap 2 voi hé s6
hang so
- Hé PTVP tuyén tinh cap hai, giéi thiéu mé hinh
toan
- PBD cua tich phan
15 | 3.3 Phép tinh tién va phan thirc don gian ';\/'Alz A3
- Phéan thire don gian tuyén tinh, phan thirc don gian
bac 2, bién doi trén truc s .
- Giai PTVP tpyén tinh cép cao (16n hon hay bing
3) v&i hé so hang so
16 3.4 Dao ham, tich phén va tich cua cac phép bién M1, A3
doi M2

- Tich chap cta hai ham, PBD Laplace cua tich chap
- Vi phén cua PBD
- Tich phan cua PBD

7. QUY PINH CUA HQC PHAN
(Cac quy dinh cuaa hoc phan néu cd)

8. NGAY PHE DUYET: ....ccevvuueeernnnnnn.

Vién Toan wng dung va Tin hoc




