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MON PHUONG PHAP SO TRONG HDH

Dé bai: Cho phuong trinh song giai bai toan tim mode dao dong song (tim P trong
phuong trinh P(z)). V&i ¢(z): ¢(0)=1500, ¢(1000)=1450 ( ¢ Ia ham tuyén tinh theo do
sau) nhu hinh vé. Mat d6 r,=1.02. Tim K, cac mode dao dong tuong tng vdi 5 mode
I6n nhat.
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Cac buac thuc hién:

B1: Chia ludi.

B2: Viét phuong trinh cho cac diém bién.

B3: Viét phuong trinh cho cac diém khong bién.
B4: Viét va tinh ra dugc ma tran md hinh A

B5: Giai phuong trinh dang: (A-K?l).P=0.

Ta c6 phuong trinh song trong Hai Duong Hoc
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Cac diéu kién bién:
- Mat hé: P(0)=0
- Day cung: Z—z tai z = 0 thi bang 0
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Ap dung trién khai chudi Taylor va phwong phép sai phan hitu han ta co:
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Tur cOng thic trén ta thay vao phuong trinh (2) ta duoc:
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Phuong trinh (3) chinh 1a phuong trinh cho cac diém giira.
 day: 9P

Tai day: = 0

Ta st dung phuong phap sai phan lui ta co:
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Thay (*) vao phuong trinh (2) ta dugc phuong trinh cho diém tai day:

Py_, (w?
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Tai mat ( bién hg) P(0)=0 nén ta co thé bd qua nga hang dau tién ciia ma tran
A.

Tir cac cac phuong trinh da xay dung ¢ trén ta thay lan lugt cac diém vao do
va thu duoc ma tran A.

Viét dugi ma tran A(K?)P=0



[ d e
go (0] 0
g1 dy €1
92 d, €;
A=
In-1 dy-1 ey_q
gy dy
EN
Trong do
w? w?
—2+h (z—K») -2+h'Z5 g2
d:. = = _—
' hp hp hp
e = E
1
gi - hp
Va day 1a ma tran A thu dugc:
'528.765  1.000 0 0 0
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o 0 0 1000 565.962
0 0 0 0 1.000

Ta su dung chuong trinh trong MALAP

function fbsong()
close all;

1.000
566.001]




%dh: khoang cach giua hai nut luoi
%ro: mat do

%f: tan so

%D: do sau(m)

dh=1;

ro=1.02;

f=5500;

D=1000;

%N:so nut luoi

%C:la mot vecto tuyen tinh tu mat xuong day
N=ceil(D/dh);

c=linspace(1500,1450,N);

clf;

z=dh:dh:D;

% giai voi dieu kien bien tren 1
% view(0,-90)

% V la ham rieng

% K la tri rieng
A=make_maodel(dh,c,f,N);
[V,K]=SolveEigsA(A);

% phan ve

figure(1);

% hinh sol bieu dien van toc
subplot(1,5,1);

plot(c, dh:dh:D);

view(0,-90);

% hinh so2 bieu dien mode 1
subplot(1,5,2);
plot(V(:,2),dh:dh:D);
view(0,-90)

% hinh so 3 bieu dien mode 2
subplot(1,5,3);
plot(V(:,3),dh:dh:D);
view(0,-90);

% hinh so 4 biieu dien mode 3
subplot(1,5,4);
plot(V(:,4),dh:dh:D);
view(0,-90);

% hinh so 5 bieu dien mode 4
subplot(1,5,5);
plot(V(:,5),dh:dh:D);
view(0,-90);



hold on

[KG

% tinh truong song

% 5 mode lon nhat

mode =5;

r=100:1:1000;

r=r*les;

zSource = ceil(D/dh/(5/3));
Pzr=Pressure(K(1:mode),V(:,1:mode),r,zSource);
[zz rr]=meshgrid(z,r);
%phan ve

figure(2);

% buc tranh truong song
surface(rr,zz,abs(Pzr");
view(0,-90);

shading interp

colorbar;

function A = make_model (adh,c,f,N)

%g:duong cheophu
g=ones(1,N-1);
omega=2*pi()*f;
d=-2+adh."2.*omega”2./c.”2.*ones(1,N);
A=diag(d) + diag(g,1) + diag(g,-1);
A(1,2)=0.5; % dieu Kien bien

function [V,K]=SolveEigA(A)
[V .K]=eig(A);
% chuan hoa vecto V
dau(V)=V(1,:)/abs(V(1,:));
dau(V)=diag(dau(V));
V=V.*dau(V);
K=diag(K);
[K, index]=sort(K);
index=flipud(index);
K=flipud(K);
K=sqgrt(K);
%V=fliplr(V);

function [V,K]=SolveEigsA(A)
[V, K]=eigs(sparse(A),50,1m’);



K=diag(K);
K=sqgrt(K);
%
function Pzr=Pressure(K,V,r,zSource);
Pzk = V*diag(V(zSource,:));
Pkr = K(:)*reshape(r,1,length(r));
Pkr = exp(i*Pkr)./sqrt(Pkr);
Pzr = Pzk*Pkr *i*exp(i*pi()/4)/sqrt(8*pi);

Két qua thu duoc:
K (5 gia tri 16n nhat)
23.8280
23.8238
23.8204

23.8174
23.8147
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Hinh 1: Hinh v& thé hién su bién thién caa van téc song va cac mode dao dong.
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Hinh 2: Buc tranh truong song
Nhan xét: Nhin vao hinh vé ta thiy: Mat do ning luong séng tap trung chi yéu tai
day bién va dai duong.



