BO GD&DT Nganh dao tao:
Truong Pai hoc SPKT Trinh d6 dao tao: Pai hoc
Khoa KHCB Chuong trinh dao tao:

Pé cuong chi tiét hoc phan

1. Tén hoc phan: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE.
Mi hoc phan: MATH121201.

2. Tén Tiéng Anh: Complex Functions and Laplace Transforms.
3. S6 tin chi: 02 tin chi (2/0/4) (2 tin chi 1y thuyét, 0 tin chi thuc hanh/ thi nghiém).
Phén b thoi gian: 15 tuan (2 tiét Iy thuyét + 0 tiét thuc hanh + 4 tiét tw hoc/1tudn).
4. Cac giang vién phu trach hoc phan.
1/ GV phu trach chinh: ThS. L€ Thi Thanh Hai.
2/ Danh sach giang vién cung GD: CN. Ng6 Httu Tam, TS. Banh Puc Diing.
5. Piéu kién tham gia hoc tip hoc phan.
Mon hoc tién quyét: Khong co.
Mon hoc trude: Toan cao cip Al, Toan cao cip A2, Toan cao cap A3.
6. Mo ta tom tit hoc phin
Hoc phan nay cung cdp céac kién thirc co ban vé s phirc, mat phang phtrc, ham bién phuc,
phép tinh vi tich phan cia ham bién phurc nhu : gidi han, lién tuc, dao ham, ham giai tich, tich phan,
chudi Taylor, chudi Laurent, thing du va tmg dung.
Phan cudi hoc phan sé& trinh bay vé phép bién d6i Laplace va cac Gmg dung cia n dé giai
phuong trinh vi phan, phuong trinh tich phan, hé phuong trinh vi phan.
7. Muc tiéu hoc phian (Course Goals).

Muc tiéu Mo ta (Goal description) Chuin dau ra
(Goals) (Hoc phcin nay trang bi cho sinh vién:) CTbT
G1 Kién thirc co ban vé cac phép toan giai tich thyc hién trén ham | 1.1, 1.2

bién phuc va cac kién thitc co ban vé phép bién doi Laplace.

G2 Kha nang phan tich, giai thich va 1ap luan dé giai quyét cac bai | 2.1,2.4,2.5
toan vé ham bién phirc, vé tmg dung ctia phép bién ddi Laplace va

kha ning tu doc tai liéu theo hudng dan goi y cia gido vién.

G3 K¥ nang lam viéc nhém, giao tiép va thuyét trinh giai thich van dé | 3.1, 3.2

trong nhom cling nhu trude 16p.




8. Chuan dau ra cia hoc phan.

Chuan Mo ta Chuan
diura (Sau khi hoc xong mén hoc ndy, nguoi hoc ¢ thé:) diura
HP CDIO
Phat biéu duoc dinh nghia va biéu dién duoc s0 phuc ¢ 4 dang: hinh | 1.1
! hoc, dai sb, lugng giac va dang mdi.
Viét dugc cong thirc thuc hién cac phép toan co ban trén s6 phirc nhu: | 1.1
2 cong, tru, nhan, chia, Iy thira va khai can.
Phat biéu dugc dinh nghia vé ham bién phirc, gidi han va tinh lién tuc | 1.1
3 ctia ham bién phurc.
4 | Phatbiéu dugc dinh nghia va ¥ nghia ciia dao ham ham bién phiic. 1.1,1.2
Phat biéu duoc diéu kién Cauchy — Riemann va khai ni¢ém ham giai | 1.1
> tich.
Mo ta duoc khai niém tich phan duong ciia ham phtc va viét duoc | 1.1, 1.2
6 cong thuc tinh.
G1 ,
7 | Viet dugc cong thue tinh tich phan Cauchy. 1.1
8 Nhan dang duoc chudi sb phtrc, chudi ham phire, chudi lily thira. 1.1
Phat biéu diéu kién va viét cong thic khai trién ham phtrc thanh chudi | 1.1
? Taylor, chudi Laurent.
10 | Trinh bay cic phwong phap va viét duoc cong thie tinh thing du. 1.1
Phat biéu duoc dinh nghia ham gdc, ham anh, phép bién doi Laplace, | 1.1, 1.2
H phép bién doi Laplace ngugc.
Trinh bay dugc cic phuong phap tim ham gdc va cac phuong phap tim | 1.1, 1.2
12 ham anh.
3 Phat biéu cac budc Gmg dung phép bién d6i Laplace dé giai phuong | 1.1, 1.2
trinh vi tich phan, hé phuong tinh vi phan.
1 Biéu dién hinh hoc céc sb phuc trén mat phang phirc. 2.1.1
s Chuyén dbi qua lai giita cdc dang ctia mot sé phirc va thuc hanh tinh | 2.1.1
G2 toan trén cac so phuc.
3 | Tim dugc phan thuc va phan o ctia mot ham bién phrc. 2.1.1
4 | Thuc hién duoc phép bién hinh cho bai ham bién phurec. 2.12,2.1.3




5 | Tinh dugc dao ham cua ham phtrc va xdy dung dugc ham giai tich. 2.1.3

6 | Tinh dugc tich phan duong cua ham phirc va tich phan Cauchy. 2.1.3
7 Khao sat duoc sy hoi tu ctia chudi s6 phuc. 2.1.3
8 Tim dugc mién hoi tu ctia chudi ham, chuoi Iy thira. 2.1.3,2.14

Viét dugc khai trién ham phuc thanh chuoi Taylor, chuoi Laurent dya | 2.1.4,2.4.3

? trén bang khai trién cac ham phirc so cap.
Tinh dugc gia tri thang du cua ham phuc va tinh dugc cac tich phan | 2.1.3,2.1.4
10 bang thang du.
St dung bang Goc _ Anh va cac tinh chat cua phép bién doi Laplace dé | 2.1.2,2.1.4
H tim ham anh va ham gc.
Van dung phép bién d6i Laplace va phép bién doi Laplace nguoc dé | 2.1.3,2.1.4
12 tim nghiém cua phuong trinh vi tich phan, hé phuong tinh vi phan.
3 Co tinh trung ‘[hl;IC trong qua trinh lam bai tdp ca nhan, lam bai tap | 2.5.1
nhoém, lam bai kiém tra.
i C6 k¥ nang tu doc va nghién ctru cac phan ty hoc trong tai liéu ma gido | 2.4.5

vién yéu cau. 2.4.6

Co thai do tich cuc hop tac vdi gido vién va cac sinh vién khac trong | 3.2.3
1 qua trinh hoc va lam bai tap. Pac bi¢t 1a trong qua trinh giai dap bd cau | 3.2.6

hoi trac nghiém.

G3 Phan cong cong viéc trong mdt nhom bai tdp mot cach hi€u qua. 3.1.2

3.14

C6 kha nang thuyét trinh cac van dé ty hoc ¢ nha va bao céo két qua | 3.2.6

lam viéc ctia nhom trude 16p.

9. Tai liéu hoc tap
- Séach, gido trinh chinh: Ngé Hiru Tam, Ham bién phirc va phép bién déi Laplace, BO mon
Toan, Khoa KHCB, Truong Pai Hoc Su Pham K¥ Thuat TPHCM, 2007.
- Sach tham khao:
+ Nguyén Kim Dinh, Ham phiic va ieng dung Truong PH Ky Thuat TPHCM, 1998.
+ Nguyén Kim Dinh, Phép bién doi Laplace, Trudng DH K§ Thuat TPHCM, 1998.
+ Phan Ba Ngoc, Ham bién phirc va phép bién déi Laplace, NXB Giao Duc, 1996.



- Sach bai tap: Bdi tdp va cdu héi trac nghiém mén Ham phirc va phép bién doi Laplace,

B6 mon Toan, Khoa KHCB, Truong Pai Hoc Su Pham K§ Thuat TPHCM, 2011.

10. Panh gia sinh vién.

- Thang diém: 10.

- K€ hoach kiém tra nhu sau:

Hinh Cong cu | Chuandaura | Ti
thire Noi dung Thoi diém KT KT 18
KT (%)
Bai tap 50
Thai do hoc tap va lam bai tap ctua sinh | Tu tuan | Bai tapnho | G2.13, G2.14, 10
BT vién trén 16p va ¢ nha. 1->15 trén 16p G3.1,G3.2,
hodc bai G3.3
tap vé nha
Bai tap vé phép bién hinh cua ham phirc | Tuan 7 Bai kiém G1.7,G24, | 20
BT dao ham, tich phan duong, tich phan tra 60 phut G2.5,G2.6,
Cauchy cua ham phuc. G3.1,G3.2,
G3.3
Bai tap ve€ chudi ham phtrc, khai trién | Tuan 13 Bai kiem Gl1.12,G2.8, 20
BT3 Taylor, khai trién Paure?t, thang du cua tra 60 phut | G2.9, G2.10,
ham phurc, phép bieén doi Laplace, phép G2.11,G3.1,
bién doi Laplace ngugc. G3.2,G3.3
Thi cudi ky 50
- Noi dung bao quat tat ca cac chuan dau | Cudi hoc Thi tric G2.2,G24,
ra quan trong cia mon hoc. ky nghi¢m + G2.6,G29,
- Thoi gian lam bai 75 phut. tu luan G2.11,G.12,
G2.13
11. N§i dung chi tiét hoc phan.
Tuén Noi dung Chuan déu
ra hoc phan
1 | Chwong 1: SO PHUC




A/ Cac noi dung va PPGD chinh trén l6p: (2)
Noi dung GD Iy thuyét:
1.1 Dinh nghia sb phirc, mit phang phirc.
12 Céch viét cac dang sb phirc.
1.3 Céc phép toan trén sb phic.
PPGD chinh:

+ Thuyét giang.

+ Trinh chiéu.

G1.1,Gl12,
G2.1,G22

B/ Cac néi dung can tu hoc ¢ nha: (4)
+ Thyc hanh biéu dién hinh hoc cac sé phirc trén mat phang phirc.
+ Tra 101 cau hoi tric nghiém chuong 1 trong sach bai tap.

+ Giai bai tap chuong 1 trong sach bai tap.

G2.1,G2.14

Chwong 2: HAM BIEN PHUC

A/ Tém tit cac ND va PPGD chinh trén 16p: (2)
Noi dung GD ly thuyét:
2.1  Dinh nghia ham bién phirc.
22 Xéc dinh phan thuc va phan ao cia ham phtc.
2.3 Céc ham so cap co ban.
PPGD chinh:

+ Thuyét giang.

+ Trinh chiéu.

G1.3, G2.3

B/ Céc ndi dung can ty hoc & nha: (4)

+ G161 han va tinh lién tuc ctia ham phec.

+ Tim hiéu thém cac ham sb so cdp. Phan biét sy khac nhau giita ham phtic
va ham thuec.

+ Giai bai tap chuong 2 trong sach bai tap.

G2.14

Chuwong 2: HAM BIEN PHUC (tiép theo)

A/ Cac noi dung va PPGD chinh trén l6p: (2)
Noi dung GD Iy thuyét:
2.4  Thyc hién phép bién hinh cho bai ham phtrc.
+ Giai dap bai tap chuong 1 va chuong 2.
PPGD chinh:
+ Thuyét giang.

G24,G3.1




+ Trinh chiéu.

+ Thao ludn nhom.

B/ Céc ndi dung can tw hoc & nha: (4) G2.14
Tra 16i cAu hoi tric nghiém chuong 2 trong sach bai tap.
Chuwong 3: PAO HAM CUA HAM BIEN PHUC
A/ Céac ndi dung va PPGD chinh trén 16p: (2) Gl14,Gl.5,
Noi dung GD ly thuyét: G2.5
3.1 Dao ham cua ham phtec.
32 Tinh kha vi cia ham phirc va diéu kién Cauchy — Riemann.
3.3 Khai niém ham giai tich va ham diéu hoa.
34  Phuong phap xay dyng mot ham giai tich.
PPGD chinh:
+ Thuyét giang.
+ Trinh chiéu.
B/ Cac néi dung can tu hoc ¢ nha: (4) Gl.4,G2.14
+Y nghia ciia dao ham ham phiic.
+ Xay dung mdi quan hé gitra tinh kha vi, tinh c6 dao ham va tinh giai tich
ctia ham bién phuec.
+ Tra 10 cac cau hoi tric nghiém chwong 3 trong sach bai tap.
+ Giai bai tap chuong 3 trong sach bai tap.
Chuwong 4: TICH PHAN CUA HAM BIEN PHUC
A/ Céac ndi dung va PPGD chinh trén 16p: (2) G1.6,G2.6

Noi dung GD ly thuyét:
4.1  Dinh nghia tich phan duong ciia ham bién phirc.
4.2 Cach tinh tich phan dudng ciia ham phtec.
43  Pinh Iy tich phan Cauchy cho mién don lién va cac hé qua.
44  Khai niém nguyén ham va tich phan bat dinh. Cong thirc Newton —
Leibniz.
PPGD chinh:
+ Thuyét giang.

+ Trinh chiéu.




B/ Céc ndi dung can ty hoc & nha: (4)
+ Tinh chat va diéu kién ton tai tich phan dudng ctia ham phirc.

+ Tong quat héa phuong phép tinh tich phan dudng ctia ham phirc.

G2.14

Chuwong 4: TICH PHAN CUA HAM BIEN PHUC (tiép theo)

A/ Cac noi dung va PPGD chinh trén 16p: (2)
Noi dung GD Iy thuyét:
4.5  Pinh Iy tich phan Cauchy cho mién da lién va hé qua.
4.6  Cong thirc tich phan Cauchy va dao ham cip cao ctia ham giai tich.
+ Giai dap bai tap chuong 3 va chuong 4 trong sach bai tap.
+ Giai dap cau hoi trac nghiém chuong 3 va chuong 4 trong sach bai tap.
PPGD chinh:
+ Thuyét giang.

+ Trinh chiéu.

G1.7,G2.6

B/ Céc ndi dung can tw hoc & nha: (4)
+ Tra 10 cac cau hoi tric nghiém chwong 4 trong sach bai tap.

+ Giai bai tdp chuong 4 trong sach bai tap.

G2.14

KIEM TRA CHUONG 1, 2, 3, 4.

A/ Cac ngi dung va PPGD chinh trén l6p: (2)
Noi dung GD ly thuyét:
+ Sinh vién 1am bai kiém tra 60 phut.
+ Giai dap vé bai kiém tra.
PPGD chinh:
+ Thuyét giang.

+ Thao ludn nhoém.

G2.2,G24,
G2.5,G2.6,
G2.13

B/ Céc ndi dung can tw hoc & nha: (4)

On tap toan bo kién thic chuong 1, 2, 3, 4.

G2.4,G235,
G2.6,G2.14

Chuwong 5: CHUOI HAM PHUC

A/ Cac noi dung va PPGD chinh trén l6p: (2)
Noi dung GD Iy thuyét:

5.1  Dinh nghia chudi ham, chudi liiy thira.
52 Tim mién hoi tu cia chudi liy thira.

53  Dinh nghia chudi Taylor — chudi Maclaurin. Diéu kién khai trién

G1.8,G1.9,
G2.7,G2.8




ham thanh chudi Taylor.
54  Cac khai trién Maclaurin co ban.
PPGD chinh:

+ Thuyét giang.

+ Trinh chiéu.

B/ Céc ndi dung can ty hoc & nha: (4)

+ Chudi s6 phtrc, tinh chét va cac phuong phap khao sat sy hoi tu cia chudi

sO phtc.
+ Cach tim mién hoi tu caa chudi ham.
+ Khong diém ctia ham giai tich.

+ Tra 101 cau hoi tric nghiém chuong 5 trong sach bai tap.

G2.6,G2.14

Chwong 5: CHUOI HAM PHUC (tiép theo)
Chuwong 6: THANG DU

A/ Cac noi dung va PPGD chinh trén l6p: (2)
Noi dung GD ly thuyét:
5.5 Dinh nghia chudi Laurent, khai trién ham thanh chudi Laurent.
5.6  Cac diém bat thuong co lap cuia ham giai tich. Phan loai.
6.1 Dinh nghia thang du.
6.2  Céch tinh thang du.
6.3  Ungdung thang du dé tinh tich phan Cauchy.
PPGD chinh:
+ Thuyét giang.

+ Trinh chiéu.

G1.10, G2.9,
G2.10

B/ Céc ndi dung can ty hoc & nha: (4)
+ Tim hiéu thém mot sb Gng dung khac cua thang du.
+ Tra 10 cac cau hoi tric nghiém chwong 6 trong sach bai tap.

+ Giai bai tap chuong 5 va chuong 6 trong sach bai tap.

G2.14

10

BAI TAP CHUONG 5 VA CHUONG 6

A/ Cac noi dung va PPGD chinh trén 16p: (2)
Noi dung GD Iy thuyét:
+ Giai dap bai tap chuong 5 va chuong 6 trong sach bai tap.

+ Giai dap cau hoi trac nghiém chuong 5 va chuong 6 trong sach bai tap.

PPGD chinh:

G2.7,G2 8,

G2.9, G2.10,

G3.1,G3.2,
G3.3




+ Thuyét giang.

+ Thao ludn nhom.

B/ Céc ndi dung can tw hoc & nha: (4)

On tap toan bo kién thic chuong 5 va chuong 6.

G2.14

11

Chuwong 7: PHEP BIEN POI LAPLACE

A/ Cac noi dung va PPGD chinh trén l6p: (2)
Noi dung GD Iy thuyét:
7.1 Khai niém ham gbc, ham anh, phép bién dbi Laplace va phép bién
d6i Laplace nguoc.
7.2 Bang Gbc - Anh co ban.
7.3 Tinh chét ciia phép bién d6i Laplace.
74 Khai ni€m tich chap, cach tinh tich chéap. Pinh 1y Borel.
PPGD chinh:
+ Thuyét giang.

+ Trinh chiéu.

GI.11,
G2.11

B/ Céc ndi dung can ty hoc & nha: (4)
+ Diéu kién ton tai ham Anh
+ Tinh chat cta phép bién doi Laplace.

+ Tra 10 cac cau hoi tric nghiém chwong 7 trong sach bai tap.

G2.14

12

Chuwong 7: PHEP BIEN POI LAPLACE (tiép theo)

A/ Cac noi dung va PPGD chinh trén l6p: (2)
Noi dung GD Iy thuyét:
7.5 Céc phuong phap tim ham Géc.
+ Giai dap bai tap phan bién d6i Laplace va bién doi Laplace nguoc &
chuong 7 trong sach bai tap.
PPGD chinh:
+ Thuyét giang.

+ Trinh chiéu.

Gl.12,
G1.13,
G2.12

B/ Céc ndi dung can tw hoc & nha: (4)

+ Giai bai tap chuong 7 trong sach bai tap.

G2.14

13

KIEM TRA CHUONG 5, 6 VA PHEP BIEN POI LAPLACE.

A/ Cac ngi dung va PPGD chinh trén l6p: (2)

G2.7,G2.38,

9




N¢i dung GD
+ Sinh vién 1am bai kiém tra 60 phut.
+ Giai dap vé bai kiém tra.
PPGD chinh:
+ Thuyét giang

+ Théao luan nhoém

G2.9, G2.10,
G2.11,G2.13

B/ Céc ndi dung can ty hoc & nha: (4)

On tap toan bo kién thirc chuong 5, 6 va phép bién ddi Laplace.

G2.14

14

Chuwong 7: PHEP BIEN POI LAPLACE (tiép theo)

A/ Cac noi dung va PPGD chinh trén 16p: (2)
Noi dung GD ly thuyét:
7.6.  Giai phuong trinh vi phan, phuong trinh vi tich phan va h¢ phuong
trinh vi phdn bang phép bién dbi Laplace.
+ Giai dap bai tap chuong 7 trong sach bai tap.
+ Giai dap cau hoi trac nghiém chuong 7 trong sach bai tap.
PPGD chinh:
+ Thuyét giang

+ Théao luan nhom

G2.11,
G2.12,G3.1,
G3.2,G33

B/ Céc ndi dung can tw hoc & nha: (4)

On tap toan b kién thirc chuong 7.

G2.14

15

TONG KET

A/ Cac ngi dung va PPGD chinh trén l6p: (2)
Noi dung GD Iy thuyét:
+ Tom tit toan bo ndi dung quan trong ctia mon hoc theo cac chuin dau ra
ctia hoc phan.
+ Giai dap mot s dé thi mau.
PPGD chinh:
+ Thuyét giang

+ Théao luan nhoém

G2.2,G24,

G2.5,G2.6,

G2.8,G2.9,
G2.10,
G2.12

B/ Céc ndi dung can tw hoc & nha: (4)

On t@p toan bo kién thurc ciia mon hoc.

G2.14

10




12. Pao durc khoa hgc:

+ Sinh vién phai ty minh giai cac bai tap, tham gia tich cyc vao hoat dong nhom khi giao
vién yéu cau lam bai tap theo nhom trén 16p.

+ Sinh vién phai tham gia 1am bai kiém tra qua trinh vao dung thoi gian ma gido vién yéu cau
(néu kiém tra sau phai c6 1y do chinh dang).

+ Sinh vién thi h¢ thi ca nguoi thi h va nho thi ho s€ bi xur ly ky luat theo quy dinh ctua nha
truong.
13. Ngay phé duyét lin dau:
14. Cép phé duyét:

Trwoéng khoa Trwéong BM Nhém bién soan

15. Tién trinh cip nhat PCCT

Lan 1: Ngi Dung Cap nhiat PCCT lan 1: ngdy thing nim <ngwoi cap nhat ky

va ghi rd ho tén)

T6 truomg Bo mon:

11



