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CHUONG 8: PHUONG TRINH VI PHAN
DAO HAM RIENG

§1. MO DAU

1. Khai niém chung: Partial Differential Equation (PDE) Toolbox cung cap
mot moi treong manh va mém mai dé€ nghién va giai cac phwong trinh vi phan
dao ham riéng trong mit phang. Dang phuong trinh co ban ctia PDE Toolbox
la:

-V.(cVu) + au = f trong mién Q
Cac phuong trinh duoc roi rac hod bang phuong phéap phan ti hitu han(FEM).
Cac doi twong trong PDE cung cap cong cu deé:

- xac dinh bai toan PDE, nghia la xac dinh vung 2D, cac diéu kién bién va
cac hé s PDE.

. gidi bang phuong phap sd cac bai toén, nghia la tao ra ludi khong c6
cau truc, roi rac hod phuong trinh va tim nghiém xap xi.

- hién thi két qua

2. Stt dung GUI:

a. GUI: PDE Toolbox c¢6 mot bo giao dién do hoa nguoi dung (graphical
user interface GUI) bao gdm cac khid canh cua qua trinh tim nghiém ctaa PDE.
Dé€ kich hoat n6 ta nhap lénh pdetool tai ctra sO 1énh cia MATLAB.

Trén ctta s6 GUI c6 cac menu va cac icon. Ta dung cac menu hay icon
nay dé thuc hién cac nhiém vu nhat dinh.

b. Cac menu: Co mot s6 menu sau day trén ctra s6 GUL

. File: Tt menu nay ta c6 thé Open va Save mo hinh dudi dang M-file. Ta
c6 thé' in d6 thi va thoat khoi GUL

. Edit:Tlr menu nay ta co thé cat, dan, xoa, copy cac d6i tuong va chon tat
ca cac doi tugng.

. Options: Menu nay chita cac tuy chon cling nhu cac thay doi trén truc x.

- Draw: Tt menu nay ta c6 thé chon cac doi twong co ban dé ve.

- Boundary: Menu nay dung d€ nhap cac diéu kién bién cho cac vung.

- PDE: Menu nay cung cap cac hop thoai dé€ mo ta PDE va xuat cac hé s&
ctiia no vao vung lam viéc.

- Mesh: Ta dung menu nay dé€ tao ra lwdi va thay doi cac tam giac.

- Solve: Ta chon menu nay d€ giai cac phuong trinh PDE.

- Plot: Tt menu nay ta vé nghiém.
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« Window: Chon ctra sO lam viéc
- Help: Hién thi ctra sO tro giup.
c. Thanh cong cu:

Thanh cong cu c6 dang nhw hinh veé:
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d. Cac GUI mode: Qua trinh giai PDE gom cac budc sau:

. xac dinh vung 2-D

« xac dinh diéu kién bién

. xac dinh PDE

. tao ludi tam gidc

. giai PDE

. vé nghiém va cdc thudc tinh vat li
pdetool GUI duoc thiét ké  theo cach twong tw. Ta lam viéc trong 6 kiéu khac
nhau, mai kiéu twong tng véi mot bude trong qua trinh giai PDE.

- Trong Draw mode ta tao vung 2-D.

- Trong Boundary mode ta c6 thé mo ta diéu kién bién

. Trong PDE mode ta nhap cac hé s6 ctia phwong trinh vi phan.

- Trong Mesh mode ta khdi tao lwdi.

- Trong Solve mode ta giai phwong trinh.

- Trong Plot mode ta ve nghiém va cac thudc tinh vat 1i khac

e. M6 hinh CGS va Set Formular: PDE Toolbox dung mau mo hinh CSG
d€ md hinh hoda.Ta c¢6 thé vé cac do6i tuong chong nhau. Cé 4 loai ddi twong:

- Circle

- Polygon

- Rectangle

- Ellipse
Mbi doi teong c6 mot tén duy nhat trong GUI. Tén mdc dinh cua doi tugng
circle la C, doi twong da giac la P, d6i twgng hinh chr nhat 1a R, d6i twgng hinh
vuong SQ va doi twong ellip 1a E. Tén duoc hién thi trén do6i tugng. Trong
Draw mode ta c6 thé thay d6i tén va hinh dang d6i twong bang cach nhap dup
l1én no. Khi d6 mot hop thoai duwge mo ra va ta thay doi thong s6. Cac toan tir +
, =, ¥ duoc dung dé€ két hop cac vung. Toan tir + dwgc dung dé tao td hop, toan
t - dung tao vng ¢ phan rong va todn ti * dung dé tao ra viing c6 giao nhau
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