Truong Pai hoc Bach khoa Ha noi Vién Toan tng dung va Tin hoc

M 12044 PHUONG PHAP TiNH

Phién ban: 2023.1.0

Muc tiéu: Sinh vién xay dung dugc cac thudt toan khac nhau va thyc hién thuat todn giai mot
sO bai toan trong khong gian mdt chiéu va nhiéu chiéu.

Objective: Students can write some algorithms and use them to solve some problems in one or
multi — dimensional spaces

Ngi dung: Mot sb phuong phap s6 giai cac bai toan: tim nghiém phuong trinh phi tuyen trong
khong gian mot chiéu; tim nghiém phwong trinh dai s6 tuyén tinh trong khong gian nhiéu chiéu;
xap xi ham sb va tng dung trong bai toan du b&o, b6 sung di liéu; tinh gan dtng tich phan, dao
ham, giai phuong trinh vi phan.

Contents: Some numerical methods for solving the following problems: the nonlinear equation
in one - dimensional space, linear equation systems, functional approximation and its
application in prediction, filling data problems, estimating derivatives, proper integrals and
finding numerical solution of initial value problems.

1. THONG TIN CHUNG

Tén hoc phan: Phuong phap tinh
(Numerical methods)

M4 sé hoc phan: M12044

Khéi lrong: 2(2-1-0-4)

- Ly thuyét: 30 tiét
- Bai tap/BTL: 15 tiét )
- Thi nghiém/Thuc hanh: O tiét

Hoc phan tién quyét: - Khéng

Hoc phin hoc truéc: - MILL11/2/3/; MI1121/2: Giai tich 1; Giai tich 2,
- MI1141/2/3: Dai so6

Hoc phan song hanh: - IT1110: Tin hoc dai cuong

- MI1131/2/3: Gidi tich 3

2. MO TA HQC PHAN

Hoc phan dwa ra mot s ¥ tuéng giai mot sb bai toan trong cac khong gian hitu han chiéu,
cach trién khai xay dung phuong phap tir y twong, cach ching t6 phuong phap xay dung
dugc 1a ding dan va hop 1y, phan tich vu, nhuoc diém va cac trudng hop 6 thé st dung
duoc phuong phap, tir d6 hudng téi viéc sinh vién co thé viét lai thuat toan, thuc hién thuat
todn giai bai todn bang cac phuong phap da co, cao hon la phat trién hoac két hop céc
phuong phap dé giai quyét bai toan phuc tap hon.

3. MUC TIEU VA CHUAN PAU RA CUA HQC PHAN
Hoc phan huéng toi viée sinh vién c6 kha nang phat hién van dé, phan tich van dé tir d6
chon lya phuong phap thich hop dé giai quyét mot van dé chuyén nganh trong khuén kho
hoc phan dong thoi viét va thuc hién dugc cac thudt toan cho cac phuong phap sb giai gan
dung céc bai toan d6. Do d6, sinh vién hoan thanh hoc phan nay c¢6 kha ning:
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Muc o . CDR dugc phan
i Mo ta muc tiéu/Chuan dau ra cua hgc phan bo cho HP/ Mirc
tieu/CPR ~
dé (1/T/U)
[1] [2] 3]
M1 Sinh vién nhan biét dwoc mét sé dang bai toan co ban, I/T/U
trinh bay dwgc y twéng, cach xdy dung mét phwong
phap giai bai toan
M1.1 | Nhén dién bai tpén: xac dinh r6 bai toan cho trudc thu‘(fm T
16p nao trong so cac bai toan dugc dua ra trong hoc phan.
Trinh bay lai y tuong, phuong phap giai cac bai toan, uu
nhugc diém cia timg phuong phap.
M1.2 | Phan tich duoc diéu kién dau vao cta bai toan va tir d6 lua I/T/U
chon dugc phuong phap giai hgp 1y.
M1.3 | Trinh bay dwoc y tuong, phat trién lai ¥ tuong thanh /T
phuong phap, phén tich dugce vai tro cua cac diéu kién dau
vao, sy thay doi ctia két qua dau ra khi diéu kién dau vao
thay doi.
M2 Hinh thanh dwec cic ky ning vé tu duy, k§ ning vé I/T/U
thye hanh, ky ning vé phén tich, xir ly, quan ly thong
tin va cac ky nang xa hgi can thiet
M2.1 | Phan tich, 18p luén va téng hop dugc thong tin dé xac dinh I/T/U
duoc dir liéu dau vao, dir liéu dau ra
M2.2 | C6 tu duy logic, tu duy tong thé va hé théng dé dam bao I/T/U
tinh mach lac, hgp ly cta thuat toan
M2.3 | C6 kha nang ty hoc, tu nghién curu, chu dong, sang tao I/T/U
M2.4 | C6 kha nang lam viéc ddc 1ap va lam viéc theo nhom I/T/U
M2.5 | Cai thién dugc thuét toan theo mot muc tiéu cu thé I/T/U
M3 Hinh thanh ning lyc phén tich, hinh thanh y twéng va I/T/U
gidi quyét van de
M3.1 | Vi cong cu tinh toan (may tinh bam tay hodc may vi tinh) I/T/U
tu hoc céach stir dung cong cu dé thuc hién thuat toan theo
cac phuong phap giai bai toan trong hoc phan dé giai mot
bai toan cu thé theo tiéu chi ti uru vé thoi gian va thao téc.
M3.2 | Viét thudt toan, dua ra duoc trinh tu thao tac hop Iy trén I/T/U
cong cu de giai bai toan tong quat trong d6 ¢ goi kiém tra
diéu ki¢n thyuc hi¢n.
Diéu chinh thuat toan phu hop vai dir liu dau vao khi dir
liéu chua dat diéu kién ctia phwong phap, mé rong 16p bai
toan co thé giai duoc, két hop cac phuong phap dé giai
quyét van dé phuc tap hon
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4. TAILIEU HQC TAP

Giéo trinh

[1] Gido trinh Phuwong phép Tinh - Ha Thi Ngoc Yén, Nguyén Phuong Thuy, Vuong Mai

Phuong

[3] Phuong phap tinh — Ta Van Binh

Tham khao

[1] Sach Phuong phap tinh va Matlab — L& Trong Vinh, Tran Minh Toan
[2] Sach Giai tich s6 — L& Trong Vinh.
[3] Sach Giai tich s6 - Pham Ky Anh

[4] Sach Numerical Methods in Engineering with MATLAB - Jaan Kiusalaas.

5. CACH PANH GIA HQC PHAN

Piém thanh | Phuong phép dénh Mb ti CPR dwoc | Ty
phan gia cu the danh gia | trong
[1] [2] [3] [4] [5]
Al Piém Thai @9 hoc tép va sy | Tham gia lop hoc 20%
chuyén can chuyén can caa sinh | Tham gia cac hoat dong
Vién trong I(')'p hQC trong g|(‘)» hOC . .
A2. Piém A2.1Thilan 1 (KT1) | Tric nghiém/ M1.1+M1.2 | 30%
kiem tra . Thi tw luan / Thi vén dap/ | M2.1+M2.5
A3. Piém A3. Thi cudi ky Thi ty luan / Thi van dap/ | M1.1+M1.2 | 50%
cuoi ky Tric nghiém / Bai tap lon | M2.1+M2.5
M3.1+M3.2

, , 1 \ \
* piém kiém tra dinh kp diroc tinh theo cong thirc §(KT1+ KT2) va duoc diéu chinh bang

cach cong diém tich cuc ,hOC tdp c0 gid tri tir—1 dén +1 theo quy dinh cia Vién Toan ing dung
va Tin hoc cung Quy ché Dao tao dai hoc hé chinh quy cia PH Bdch khoa Ha Noi. (KT1, KT2
duoc tinh theo thang 15).

6. KE HOACH GIANG DAY

1.1 Cac loai sai sO

1.2 Cac quy udc viét sO gan

ding
1.3 Sai s0 trong tinh toan

Lam bai tap vi du

CbR Bai
Tuén N§i dung hoc Hoat dong day va hoc (*) | danh
phan gia
[1] [2] [3] [4] [5]
1 | Gigi thiéu mon hec M1.1 | Giang bai; A2.1;
Chwong 1: Sai b Hoi — dap A3.
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. CDbR Bai
Tuan Noi dung hoc Hoat dong day va hoc (*) | danh
phan gia
[1] [2] [3] [4] [5]
2 Chuong 2: Mét sé phwong phap | M1.1; | GV giang bai hoac choSV: | A2.1;
gidi phwong trinh phi tuyéntrong | mM1.2; | - Poc trude tai liéu; A3.
khong gian 1 chicu M2.3; | - Phan nhom thuyét trinh, va
2.1 Phat biéu bai toan M2.4: | trao doi
2.2 Khoang cach li nghi¢m M2.5: | GV tong két, khang dinh kién
2.3 Phuong phép chia doi M3.1: thtrc sau khi SV thuyét trinh.
" | - SV thyc hién thuat toan giai
mot sd bai toan theo yéu
cau cua GV
3 2.4 Phuong phap day cung M1.1; | GV gidng bai hodac cho SV: | A2.1;
2.5 Phuong phap tiép tuyén M1.2; | - Poc trudc tai liéu; A3.
M2.3; | - Phép nhom thuyét trinh, va
M2.4; | trao doi
M2.5; | GV tong két, khang dinh kién
M3.1: thire sau khi SV thuyét trinh.
" | - SV thyc hién thut toan giai
mdt sO bai toan theo yéu
caucua GV, viét 3y do thuat
toan, thao luan va toi wu hoa
thuat toan
4 | 2.6 Phuong phap lap don M1.1; | GV giang bai hodc cho SV: | A2.1;
M1.20 |- Poc trude tai lidu; A3.
M2.2; | . Phan nhom thuyét trinh, va
M2.3; | trao doi
M2.4; | GV tong két, khang dinh kién
M2.5; | thuc sau khi SV thuyét trinh.
M3.1; | - SV thuc hién thuat toan giai
mot s6 bai toan theo yéu
cau cua GV, thiét lap quy
trinh thao tac toi wu trén
cong cy doi voi cac thuat
toan giai lap, thuc hién so
sé,nh uu, nhuoc di€ém cua
bon phuong phap
5 | Chuong 3: Mgt sé phwong phap | M1.1; | - GV gidi thi¢u phuong phap | A2.1,
giai hé dai so tuyen tinh M1.2; | Gauss va phuong phip | A3.
3.1 Bai toan M2.2; | Gauss-Jordan, huéng dan
3.2 Phuong phap Gauss va Phuong | M2.3; Slt?hﬁ”.enﬁ(ay dung ,thuat toan
phéap Gauss-Jordan M2.4; | ChOnarpRuOnE phap. -
3.3 Mot s6 chuin thong dung trong | 2.5 | o DU 1 dinh nghia va gi6i
A . A A n I thiégu vé cac chuan thong
khong gian nhiéu chiéu, su hdi tu M3.1: | g ¢ Kho an hi
cua déy vector -4, ung trong ong glan nuu
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M2.2;

trao doi

. CbR Bai
Tuan N¢i dung hoc Hoat dong day va hoc (*) | danh
phan gia
[1] [2] [3] _[4 _ | [5]
han chieu, cach tinh chuan
vector, ma tran, gidi thiéu vé
sy hoi tu cuaa day vector
6 3.4 Phuong phap lap don va lap | M1.1; | GV giang bai hoac cho SV: | A2.2;
3.4.1 Phuong phap lap don M2.1; | - Phan nhom thuyét trinh, va
3.4.2 Phuong phap lap Jacobi M2.2; | trao doi
(trudng hop chéo tri cot vahang) | M2.3; | GV tong két, khang dinh kién
M2.4: thtrc sau khi SV thuyét trinh.
M2.5; | - SV lép trinh chay mot 5O
. bai toan cu thé theo yéu
M3.1 < *
34 cau cua GV
7 3.5 Phuong phap lap Seidel va lap | M1.1; | GV giang bai hoac cho SV: | A2.2;
Gauss-Seidel M1.2; | - Poc trude tai lidu; A3.
On tap chuong 1,23 M2.1; | - Phan nhém thuyét trinh, va
M2.2; | trao d6i muc b.
M2.3; | GV tong két, khang dinh kién
M2.4; | thirc sau khi SV thuy€t trinh.
M2.5; | - SV thyc hién thudt toan giai
M3.1: mot §6 bai toan cu thé theo
" | yéu cau cia GV
- GV gidi thiéu y tudng cua
phuong phap lap Seidel va
Gauss-Seidel, yéu cau sinh
vién v¢ tu tim hiéu.
g | Chwong 4. Noi suy va binh| M11; | GV giang bai hodc cho SV: | A2.2;
phuong toi thiéu ML2; | - Poc trude tai licu: A3.
4.1 Bai toan xap xi ham s6 va ang M2.2; - Phan nhém thuyét trinh, va
dung M2.3; | trao doi
4.2 Bai toan xap xi ham sb bang da | M2.4; | GV tong két, khang dinh kien
tharc noi suy. M2.5: | thie sau khi SV thuyét trinh.
4.3 Pinh Iy vé su ton tai duy nhat | p13.1: | - SV xay dung thudt toan va
cua da thl'IC noi suy thuc hién phép tinh gia tri,
4.4 So d6 Horner va ung dung chia hodc nhan da thirc
4.4.1 Tinh gia tri da thac va phép
chia da thuc
4.4.2 Phép nhan da thuc
9 | 4.5 Dathuc noi suy Lagrange M1.1; | GV giang bai hodc cho SV: | A2.2;
ML1.2; | - Poc trude tai lidu; A3.
M2.1; | - Phan nhom thuyét trinh, va
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cua bai toan

M2.4;

thire sau khi SV thuyét trinh.

. CDbR Bai
Tuan N¢i dung hoc Hoat dong day va hoc (*) | danh
phan gia
[1] 2 3] T [l
M2.3; | GV tong két, khang dinh kién
M2.4; | thirc sau khi SV thuy@t trinh.
M2.5; | - SV su dung cdc thudt toan
M3.1: nhan, chia da thirc trong
7| xAay dung thut toan tim da
thirc ndi suy Lagrange, thuc
hién thuit toan WVé’i mot sO
bo dir liéu cu thé.
10 | 4.6 ba thirc ngi suy Newton M1.1; | GV giang bai hodc cho SV: | A2.2;
4.6.1 Ty sai phan M1.2; | . Poc trude tai lidu; A3.
4.6.2 Pa thic ni suy Newton méc | M2.10 | - Phan nhém thuyét trinh, va
bat ky M2.2; | trao doi
M2.3; | GV tong két, khang dinh kién
M2.4; | thirc sau khi SV thuy@t trinh.
M2.5; | - SV xay dung va thyc hién
M3.1: thuét toan vo1 by dir liéu cu
| the
11 | 4.6.3 Saiphan ) . M1.1; | GV giang bai hodc cho SV: A3.
4.6.4 Da thirc ndi suy Newton moc | p1.2: s T3 A
. A 4| - DPoc trudce tai lidu;
cach déu i M2.1: n , z . .
4.7 Phuong phép binh phuong tdi '~ | - Phan nhém thuyet trinh, va
thidu M2.2; | trao doi
M2.3; | GV tong két, khang dinh kién
M2.4; | thirc sau khi SV thuy€t trinh.
M2.5: | - SV x@y dung va thuc hién
M3.1: thl}ait toan voi1 b dir liéu cu
7| thé
12 | Chwong 5. Tinh gan ding dao M1.1; | GV giang bai hodc cho SV: | A3,
ham va tich phan ML2; | - Poc trude tai liéu;
5.1 Tinh gan ding dao ham (SV tw | 15 4. o T .
doc) ~+» | - Phan nhom thuy@t trinh, va
5.2 Tinh gan dung tich phan M2.2) | traoddi ,
5.2.1 Cong thirc hinh thang M2.3; | GV tong két, khang dinh kién
5.2.2 Cong thuc Simpson M2.4: | thire sau khi SV thuyet trinh.
M2.5; | - SV x@y dung va thyc hién
M3.1: | thuat todn v6i b dir ligu cu
7| the
13 | Chwong 6. Giai gan ding phwong | M1.1; | GV giang bai hoic cho SV: A3.
6.1. Bai toan Cauchy cho phuong | M2.1; | . phan nhom thuyét trinh, va
trinh vi phan thuong M2.2: | trao ddi
6.2. Nghiém va nghiém gan ding | M2.3; | GV tdng két, khing dinh kién
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. CDbR Bai
Tuan Noi dung hoc Hoat dong day va hoc (*) | danh
phan gia
[1] 21 [3] [4] [5]
6.3 Phuong phap Euler (an, hign)va | M2.5; | - SV x4y dung va thuc hién
Euler cai tien M3.1; | thudt todn v6i bai todn cu the
14 | 6.4 Cac phuong phap Runge-Kutta | M1.1; | GV giang bai hoac cho SV: A3.
6.5 Céac phuong phap Adams M1.2; | - Poc trude tai lidu;
6.5.1 Cong thir Adam Bashforth M2.1; | - Phan nhom thuyét trinh, va
6.5.2 Cong thirc Adam Moulton M2.2) | traodoi ’
M2.3; | GV tong két, khang dinh kién
M2.4; | thirc sau khi SV thuy@t trinh.
M2.5; | - SV xay dung va thyc hién
M3.1: thuat toan véi bai toan cu thé

15 | Tong két va on tap

Téng két kién thuec, trao doi,
giai dap thac mac

*GV ¢ thé lya chon hoat déng giang day phi hop véi quy m 16p hoc va kha néng cia SV ¢

méi budi hoc

12 QUY PINH CUA HQC PHAN
(Céac quy dinh cta hoc phan néu cd)

13 NGAY PHE DUYET: ....ccvvvvenernnnnnn.

Chi tich Hoi déng

14 QUA TRINH CAP NHAT

Nhom xay dung dé cwong

Lan Ngay
A ne A thang Ap dung tir Ghi
cap Noi dung diéu chinh dwocphé | ky/khéa | chd
nhat 8
: duyét
1 |
2 |




