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Chuong 1

MATLAB CAN BAN




1. BIEU THUC (EXPRESSION)

» Bién so ( variables)

* $6 (Numbers)

* Toan td ( Operaters)
* Ham ( Functions)

- toi da 19 ky tu cé nghia
- phan biét giifta chit hoa va chif thuong.

Bi&n (Variabl .| -bat diu bang mdt ti theo sau 1a ti hay s hoac dau ().
i€n (Variables) - bién toan cuc (global) tic dung trong téan chuong trinh.

- bién cuc bd (local) tac dung trong ndi tai ham (function)
- mot so bién dic biét: pi, ans,...

% Kiém tra bién (who va whos)
% Xoéa bién (clear va clear all)

Vidu
>> clear a
>> clear b degree
>> a
undefined function or variable
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1. S6 (Numbers)

Tat ca nhiing con sd déu duoc luu kiéu dinh dang (format)
Duing ham format dé dinh dang kiéu so:

format (dinh dang)

>> b=3/26;
>> format long; b
b=
0.11538461538462
>> format short e; b
b=
1.1538e-001
>> format bank; b
b=
0.12
>> format short eng; b
b=
115.3846e-003
>> format hex; b
b=
3fbd89d89d89d&9%e

>> format +; b
b=
+
>> format rat; b
b =
3/26
>> format short; b
b=
0.1154
>> format long eng; b
b=
115.384615384615e-003>>
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2. Toan t& (operaters) (+, - *,/, \,1,7%)

>>2*4+2

ans =

10

>> (2+sqrt(-1)) 2
ans =

3.0000 + 4.00001

= Céc bién khong can khai bdo trudc.
= Cac ky ty thuGng va in la phan biét.

= Bi€n mic nhién “ans”

= K&t thiic cau 1énh véi “;” khong hi€n thi két qiia cAu 1énh.

>> rayon = 1e-13
>> surface = pi * rayon * rayon

surface =

0.0314
>> volume= 4 *pi*rayonAi3/3;
volume =
0.0042
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3. Ham co ban (basis functions) abs, sqrt, exp, sin,...

cos(X +1y) = cos(X) cosh(y) —isin(X) sinh(y)
eiz + e—iz
2

cos(z) =

>> x=-p1:0.01:pi;
>> plot(x,cos(X); grid on

Z=X+1*y—log(z)=log(abs(z))+atan2(y, X)*i

>> abs(log(-1))
ans
3.1416

0.8 / \

0.6

0.4 / \

0.2 / \

-0.2 / \

-0.4

-0.6 / \

-0.8

Z=X+1*y—>r=abs(z); theta=atan2(y,x)=atan(y/X)

>> 7 =4 + 3i;
>>r = abs(z)
>> theta = atan2(imag(z),real(z))
r =
5
theta =
0.6435

>> z=r*exp(theta*1)
> 7=

4.0000+3.00001
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4. Uu tién cac phép toan
>> a=2; b=3; c=4;

>> a*b/c
ans =
162
>> (a*b)c
ans =
1296
5. Tao, luu va mé tap tin (Eprintg, save, £scang, load, fopen, £close...)
x=0:1:1; y = [x; exp(X)]; 0.00 1.00000000
fid = fopen('exp.txt','w'); — 0.10 1.10517092
fprintf(fid,'%6.2f %12.8f\n',y); -
fclose(fid); 1.00 2.71828183 =
Chuong trinh chinh Chuong trinh con :g
T
clear all; clc function file_dulieu A= ;<5
file_dulieu A=[123456789]; iy 123 >
load dulieu, A save dulieu A 4 5 6 g
7 8 9 n




6. Ham x4 1y s (fix, floor, ceil, round, sign, sort...)

= fix: 1am tron vé 0
>>a=[1.25,-4.54,6.5,-7.1];
>> fix(a)
ans =
1-46 -7
= floor: 1Am tron vé€ 4m vo clng
>>a=[1.25,-4.54,6.5,-7.1];
>> floor(a)
ans =
1-56 -8

= ceil: 1am tron vé duong vo cling
>> a=[1.25,-4.54,6.5,-7.1];

>> ceil(a)

ans =

2 477 -7

= round: lam tron
>> a=[1.25,-4.54,6.5,-7.1];
>> round(a)
ans =
1 -57 -7
= sign: ham dau vdi gia tri don vi
>> a=[1.25,-4.54,6.5,-7.1];

>> sign(a)
ans =
1 -11-1

= sort: sap xé&p tir nhd dén 16n
>>a=[1.25,-4.54,6.5,-7.1];
>> sort(a)
ans =
-7.1000 -4.5400 1.2500 6.5000
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II. MA TRAN VA VECTO “ [.e3ees3ee]”
>>A=[1,2,3:4,5,6.7,8, 10]
A =
123
456
7810
>> A(3,3) = 17
A =
123

456 = “;” ¢6 nghia 1a chuyén sang hang k& ti&p.

7817 = “ ”hay “ “ phan cdch gifta cdc phan t.
>> vec = [10; 0; 1000]

vVEC =
10
0
1000
>> A’
ans =
147
258
3617

TS Nguyeéen Hoai San



>>t=1:5

t =

12345
>>row = A(1,:)
row =

123

>> col = A(;,1)
col =
1

6,9

6,9

€6, 9

c6 nghia 1a tat ca.
tw gia tri nay té1 gia tri khac.

to g14 tri nay tG1 gia tri khac budc bao nhiéu.

4

7

>> 1:0.3:2
ans =

1 1.3000 1.6000 1.9000
>> tt=t(:)
tt =

N B~ W N —

TS Nguyén Hoai Son



* Ma tran phuec.

>>b = [4; 5-15%1; -5;2+1];

>> abs(b)
ans =
4.0000
15.8114
5.0000
2.2361
>> conj(b)
ans =
4.0000
5.0000 +15.00001
-5.0000
2.0000 - 1.00001
>> real(b)
ans =
4
5
-5
2

>> 1mag(b)
ans =
0
-15
0
1
>> angle(b)
ans =
0
-1.2490
3.1416
0.4636

>> atan2(imag(b),real(b))

ans =
0
-1.2490
3.1416
0.4636
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Ham tao ma trin diac biét.

zeros(n)
zeros(m,n)
zeros([m n])
zeros(size(A))
ones(n)
ones(m,n)
ones([m n])
ones(size(A))
eye(n)

eye(m,n)
eye(size(A))
pascal

magic

numel(A)
length(A)
rand(m,n)
diag(v,k), diag(v)
tril, triu
linspace(a,b), linspace(a,b,n)
logspace(a,b,n)

>> B=zeros(2,3)
B =

0O 0 0

0O 0 0
>> size(A)
ans =

3 3

>> zeros(size(B))
ans =

0O 0 0

0O 0 0
>> numel(B)
ans =

6
>> length(B)
ans =

3
>> rand(3,2)
ans =

0.9501 0.4860
0.2311 0.8913
0.6068 0.7621

>> C=ones(3)

1 1 1

1 1 1

1 1 1
>> D=eye(3)
D:

1 0 0

0 1 0

0O 0 1
>> eye(3,2)
ans =

1 0

0 1

0 0

>> pascal(3)
ans =

1 1 1
1 2 3
1 3 6

>> magic(3)
an

B WP
\&© Ul =
(RN -
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>> diag([2 1 2],1)
ans =

== & I

>> triu(A) <
a

>> A=[12 3345 657 89]
A =

d b M
NN
o W

ns =
1 2
0 S
0 0

o N W

>> tril(A)
ans =

1 0 0

4 5 0

7 8 9
>> linspace(1,2,4)
ans =

1.0000 1.3333 1.6667 2.0000
>> logspace(1,2,4)
ans =

10.0000 21.5443 46.4159 100.0000

TS Nguyén Hoai Son



N
N

111. CAC PHEP TOAN TREN MA TRAN VA

Phép tinh Chu thich
- Cong hodc tri hai ma tran cung kich
thuéc
A*B Nhan hai ma tran A va B
A/B Chia hai ma tran (chia phai) A va B
A\B Chia trai hai ma tran B va A
A.*B | Nhan tirng phan tif cia hai ma tran A
va B
A./B | Chia tirng phan ti§ ctia hai ma tran A
va B
A\B | Chia tirng phan ti& cia hai ma tran B
va A
N Mii cho tirng phan tif cia mang

VECTO
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ups 1eoH ulAnbN s1

1

2

1
7 8 9 2 5 6

>> D(5)
ans

4 2 3
4 2 3

2 3
4 5 10
2 3

1
1

5
>> D (4,5)

?2?? Index exceeds matrix dimensions.

>> X=D
X

>> D=[A C]

1

2
2

1
7 8 9 2 5 6
1

>> X(2,6)

ans
4 S5 10

4 5 10

1
>> X(2,:)
ans

[123:456;789]

>> A

¢ - \O

[-423;1215256]

NN

T -

>> C




X =
1 2 3 -4
4 5 10 1
7 8 9 2
>> X(:,1)
ans =
1
4
7
>> 1:5
ans =
1 2 3 4 5
>> 30:-4:15
ans =
30 26 22 18
>> X(2:3,:)
ans =
4 5 10 1
7 8 9 2

>> X(:,end)
ans =

3

1

6
>> E=X([2 3],[1 3])
E —_

4 10

7 9
>> X(2,end)
ans =

1.
>> X(3,:)=[ ]
X =

1 2 3 4 2 3
2 1

4 5 10 1
>> X(:,5)=[3 4]
X =
1 2 3 4 3
4 5 10 1 4
>> X(2,:)
ans =
4 5 10 1 2
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ups 1eoH ulAnbN s1

O
=
=

N v \O o
=
N9°2
(o I\ [T o) =
<
© :
v
g "o oo -
N’
o
> eSO =
~~
T - - o S
1721
o
. T mee--—-—oo o
— N
— — 2
= e RPITOomTg HXrTomocoooo
N’
< < z
X MH=LOOVOR MmOV s MmO OSOSOS
S
I I
Y N AanTE Aanetd adantoooco
I > I
O | Tl | T=aw TN oSS
A
AN

>>
C

>> C
C




= Him xu ly ma trdn va vectd (size, median, max, min, mean, sum, length,...)

>> size(C)
ans =
3 3
>> mean(B) C =
ans = 4
2.6667
>> sum(B)
ans =
16 - B =
>> min(C) 1 § 6 -5 7 2
ans =
4 2 1
>> sort(C)
ans =

DN
NN N
S\ =

=

W =
NN
N\ W
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I1. Gidi hé phudng trinh tuyé&n tinh va phi tuy&n bing ham thu vién Matlab: solve

1. Hé dai sO tuyén tinh A*x=b

>>clear all

>>clc

>>A=[136;278;039];

>>b=[10;9;8];

>>x=inv(A)*b % (x=A\b —
x=inv(A) o(x=A\b) X, +3X, +6X; =10

x= 2X, +7X, +8X;, =9
7.8571
-3.1905 0X, +3X, +9X, =8

1.9524

2. Hé dai sO tuyén tinh A*x=b , solve

>>S=solve('x+3*y+6*z=10","2*x+7*y+8%z=9"'3*y+9%*z=8'")
S =

x: [1x1 sym]

y: [1x1 sym]

z: [1x1 sym]
>> eval([S.x S.y S.z])

ans =
7.8571 -3.1905 1.9524
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3. Hé dai s tuyén tinh A*x=b, LU decomposition

>> clear all
>> cle
>> [L,U]=lu(A)
L —_
0.5000 -0.1667 1.0000
1.0000 0 0
0 1.0000 0
U=
2.0000 7.0000 8.0000
0 3.0000 9.0000
0 0 3.5000
>> x=U\(L\b)
X =
7.8571
-3.1905
1.9524
>> x=inv(U)*inv(L)*b
X =
7.8571
-3.1905
1.9524

X; +3X, +6X; =10
2X, +7X, +8X;, =9
0X, +3X, +9X; =8
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7. CAC PHEP TOAN TREN DA THUC ' + ...+ 0w’ + a0 + g

s Tinh gia tri da thiic

> pol=[1,2,3,4]
pol =

1234

> polyval(pol,-1)
ans =

2

s Tim nghiém da thiic

> pol=[1,2,3,4]
pol =

1234

> roots(pol)
ans =

-1.6506+ 0.0000j)
-0.1747+ 1.5469j
-0.1747- 1.5469j
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s Nhan va chia da thiic

Cho hai da thic:  f, =s>+7s+12 f, =s*+9

Hay tinh f, =1 *f,

> f1=[1 7 12];

>£2=[109]; — | f,=5"+75 +215? +635+108

>£3=conv(£1,£2)
£3=1 7 21 63 108

Cho hai da thic:  f, =s* +95° +37s* +81s+52  f,=5"+4s+13

Hay tinh  fo =1,/ f;

>£4=[19 37 81 52];

> £5=[14 13]; — 5 |[f. =s+55+4
>[£6 r] =deconv(£4,£5)
£6=1§54

=0 0 0 0 O

r 12 phan du ctia phép chia
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-0.25001
+0.25001

+2.00001
-2.00001

30.25
s+ 42

—j0.25
5— 32




_4+85 ]
1+65  +85°

= [-4 8];
[1 6 8]:
p.k] = residue(b,a)




8. NOoi suy
% N@i suy dit liéu mét chiéu : interpi(x,y,xi)
>x=0:10;
>y = sin(X);
>x1=0:.5:10;
> yi= interp 1 (x,y,x1);

% N¢i suy dit liéu mét chiéu da thiic biac ba : spline(x,y,xi)

>x=0:10;
>y = sin(x);
>x1=0:.5:10;

> yi= spline(X,y,x1);

AN
i \ / \
o \\‘//

o O O

o

S &6 & o6

1

1\

/

\

@~

2
4
6
8

10
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9. Giai phuong trinh, hé phuong trinh vi phan thuong

< Ha‘m ’ dSOIve(qu,eqz,ooo,condl,condz,ooo, V)

Vi du

K&t qua

dsolve('Dy = a*y")

exp(a*t)*Cl

dsolve('Df = f + sin(t)")

-1/2*cos(t)-1/2*sin(t)+exp(t)*Cl1

dsolve('(Dy)*2 + y*2 = 1's")

-sin(-s+C1)

dsolve('Dy = a*y', 'y(0) =b')

exp(a*t)*b

dsolve('D2y = -a?2*y',...
'y(0) =1', 'Dy(pi/a) =0")

cos(a*t)

dsolve('Dx =y', 'Dy = -x)

X = cos(t)*Cl+sin(t)*C2
y = -sin(t)*Cl+cos(t)*C2
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< Ham : dsolve(eq1,eq2,...,condi,condz,...,v)
Vi du: gidi phuong trinh vi phan cdp hai  ¥+81y =16cos(7t)
Véi diéu kién dau  y(0)=0, y (0)=0

>y= dsolve(‘D2y+81*y=16*cos(7*t)’,”y(0)=0","Dy(0)=0,"t’) ;
> t = linspace(0,2*p1,400);

>y= subs(y,t) ; : /\

> plot(t,y) . {

-0.8

TS Nguyeéen Hoai San




« Ham : dsolve(eq1,eq2,...,condi,condz,...,v)
Vi solver tuong irng v ode4S, ode32, odel 13, odelSs, ode23s, ode23t, ode23tb

Ca phap | [T.Y] = solver(odetun,tspan,y0)

odefun 12 ham bén v& phai ciia phuong trinh Y = f (t, )
tspan 13 khodng 13y tich phan [tO tf] d€ c6 dugc nghiém tai
nhitng thdi di€m xdc dinh. tspan = [t0,t1,...,tf].

y0 12 vector diéu kién dau.

Cha thich

Vi du: gidi phuong trinh vi phan thudng Y (t)+Yy(t)=1 véi y(0)=0

0. _—
> f=inline(‘1-y’,’t’,’y’) 0
> [t, y]= ode45(f, [0 2],0) ; 0 P
: 0.6 v
> plot(t,y) ; . //
0.4 //
0 //
0. /
/
0.1

® 02 04 06 08 1 12 14 16 18 2
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+« Ham : dsolve(eq1,eq2,....,condi,condz,...,v)
Vi du: gidi phuong trinh vi phian cdp hai Y (t) + By ('[) +Q%y (’[) = A, sin (a)’[)

DPua phuong trinh vi phan cap hai vé hé hai phuong trinh vi phan cAp mot

Y1 =Y,
y, = A sin(wt)— By, —Q7y,
> y0=[1 0]; . ==
> tspan=[0 3.5]; - QD@?

> B=2.5; OME=150; ome=122; A0=1000; Bl e diﬁi‘m‘;t
> [t,y]=0ded5(‘f”,tspan,yO0,[],B,OME,A0,ome) : ¥ 3 & ¢
> subplot(2,1,1), plot(t,y(:,1))
> subplot(2,1,2), plot(t,y(:,2)) _ i b i D D

> 90 %0 Y0 Yo To Yo Yo Yo Yo Yo Yo Yo Yo Yo o Fo Yo Yo Yo Yo Yo oo Myt 7
> function dy=f(t,y,flag,B,OME,A0,0me) T Y
> dy= zeros(2,1) ;

> dy(1)=y(2);

> dy(2)=-B*y(2)-OME*y(1)+A0*sin(ome*t) ;

IVUEL Wil
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8. Lap trinh voi Matlab
Matlab cho phép lap trinh theo hai hinh thitc: SCRIPTS va function

La hinh thic don gidn nhat ciia M-file, né khong c6
thong sO vao va ra. La tAp hgp cac Iénh va ham cua
Matlab. TAt cd cdc bi€n tao ra trong Scripts déu c6 thé
st dung sau khi Scripts két thic.

T3 0 T
M-file: vidu.m
x=0:0.01:2*pi;
y=sin(x);
plot(x,y);
La Scripts tuy nhién c¢6 thém doi s6 vao (input
arguments) va doi sO dau ra (output argument). T4t cd
ciac bi€n hoat dong trong mdt Workspace riéng. Bi€n
function | trong function chi 12 bi€n cuc bo.

M-file: doido.m
function rad = doido(do)
rad=do*pi/180;
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function y = average(x)

‘ L input argument
function nome

output orgument
keyword




8. Cau truc diéu kién

% Cau tric di€u kién: if

if (bi€u thdc logic)
nhom 1€nh
end

if (bi€u thdc logic)
nhém I€nh 1

else
nhém 1€nh 2

end

statements

Todn t | Y nghia
< Nhé hon
<= | Nhé hon hoic bing
> Lén hon
>= | L6n hon hoic biing
== | Biing nhau
~= | Khong bing

l talees

statements (1)

statemeants (2)

)
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8. Cau truc dieu ki

% Cau trdc diéu kién: if...end

if  (bi€u thic logic)

nhém 1€nh 1
elseif

nhém I€nh 2
else

nhém I€nh 3
end

D

elseaif
condition

false

alseif
condition

statements (1) statements (2) statements (n) statements (n+1)
) ! l ! !
Bai tap

h=(a-b)/n va xi = a+i*h tinh tich phan cua
ham f=cos(x)+sin(x) cho a=0,b=pi/3

Giai thuat

b
flx)dx =
Ji

I

ir .. . G ., . o . ., .
E[j[:rg_.\ +2f(x1) +2f (x2) + -+ 2f (xn_1) + f(x4)]
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8. Cau tric diéu kién

s Cau trac di€u kién: switch ... case

Vi du: tao mot menu lua chon

switch (bi€u thic diéu kién)
case (gid tri 1 bi€u thic)

nhém 1€nh 1
otherwise

nhém I€nh 2
end

Vi du: tao mdt menu lua chon

chon = input(‘Nhap vao lua chon cua ban, chon= ")
Switch chon
case 1
disp(‘menu ve do thi *);
case 2
disp(‘menu noi suy da thuc *);
otherwise
disp(‘thoat khoi chuong trinh ’);

end

fprintf(' \n');

fprintf('Select a case:\n');
fprintf('==============\n'");
fprintf(' 1 - pi\n');

fprintf(' 2 - e \n');

fprintf(' 3-i\n');
fprintf('==============\n'");
n = input("');

switch n

case 1

disp('Pi = ");disp(pi);

case 2

disp(‘e = ");disp(exp(1));

case 3

disp('i = ");disp(i);

otherwise

disp('Nothing to display');

end

Select a case:
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8. Cau tric lip cé dieu kién

¢ Cau trac ldp c6 dieu kién: while

while (bi€u thic diéu kién)
nhom 1€nh
end

initialize k

Vi du: yéu cau nhip vao gi4 tri cho bién x.
viéc nhap chi két thic khi x ¢ gid duong

a= input(‘Nhap vao gia tri a: )
while a<=0

disp(‘a lon hon khong *);

a= input(‘Nhap vao gia tria: ’)
end

Bai tap

v ~ ? X e ¥ [ .
Tinh tong cua chudi: |S(#) = E

computations

change k
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9. Cau truc lap

< Cau tric lip: for

for bi€n = biéu thdc
nhém I€nh

end

Vi du: vi€t chuong trinh nhap vao mudi gi4 tri cho bién A

computations

for 1=1:10
tb=strcat(‘Nhap gia tri cho A(’,num2str(i),”) =’);
A(1)= input(*’)

end

A

Bai tap

Vi€t ham tinh gia tri trung binh va do 1éch chuan cda dif liéu chia trong vec to hang

x=[ x1 x2...xn ] dugc dinh nghia theo cong thiic sau
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PHUONG TRINH VI PHAN
THUONG
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Tl
Il
=
Q|

Y _3
dt

@ _F
dt m

DPinh luat 2 Newton cho mot vat néng bo
vao trong mdi trudng chi't 18dng. Sy thay ddi nhiét
do theo thoi gian ctiia vat dugc mo ta bdi phuong
trinh vi phin cin bang ning lugng.

dT

mc— = —
dt Q
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Q — hA(Ts _Too)

me 3L — _hAT —T) ar
dt dt

|o_
<

I
<<
~

-
N

[
<<
()

at )
d Y o__
y
Iny=-t+C y =C2e-t
Iny -InC,=-t y = yOe—-t

- Mot
mcC
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K&t qua so tai t3

f (t,y,) = do doc do thi tai (t,,y,)
e
~
=
—

— T 7

|
| K&t qud chinh x4c y(t)
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Yi=Y + hf (toa yo)
Y. =Y, + hf (t19 yl)

Yian =Y, +hf(tjayj)

y; =Y, +htt, ,y,)

dy
Y _t o y(0) = 1
dt y

Yi=Yiu + hf (tj_1ayj'_1)

y =%[2t—1+5e‘2‘]
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F(ti,yi)

So sanh véi do thi :

max QO |(¥; = y(&)
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€=Y— Y(tj)

>> rhs = inline(‘cos(t)’,’t’,’y’) ;
>> [t,Y] = odeEuler(rhs,2*pi1,0.01, 0) ;
>> plot(t,Y,’0’) ;

Giai biing Matlab:

function [t,y] = odeEuler(diffeq,tn,h,y0)]

t = (0:h:tn)’;

n = length(t);

y =y0 + ones(n, 1);

forj=2:n

y(j) =y(j— 1) + h* feval(diffeq,t(j -1),y(j-1));
end
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Phuong phdp diém giita

Ting mic d6 chinh xdc biing cdch tinh do nghiéng 2 1an trong mdi buéc cla h:
7

<  Tinh mot gid tri clia y tai di€ém giira :

s banh gia lai d6 nghiéng

K/

< Tinh gid tri cudi ciing cla y




y, tur phuong phap Euler

ddnh gid do doc tai

t., +05h o 2 1s L
két qua chinh xédc taiy

0.5h

j-1

\ y tif phuong phip diém gitta
]

Giai biing Matlab:
function [t,y] = odeMidpt(diffeq,tn,h,y0)]

>> rhs = inline(‘cos(t)’,’t’,’y’) ;
>> [t,Y] = odeEuler(rhs,2*pi1,0.01, 0) ;
>> plot(t,Y,’0’) ;

t = (0:h:tn)’;
n = length(t) ;
y=y0 +ones(n, 1) ;
h2=h/2;
forj=2:n
k1 = feval(diffeq,t(j -1),y(j-1)) ;
k2 = feval(diffeq,t(j -1)+h2,y(j-1)+h2*k1) ;
y() =yG— 1) +h*k2;
end
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y(0) =1 0

dt

y =e-t

uos 1eoH uAnbN s1




k1: f(tjayj)
h h
k2:f(tj+59yj+5kl)

h h
k3 = f(tl +5,yj +5k2)

ky = f(t; +h,y; +hk;)

k., k, Kk, k
Yj+1=yj+h(61+32+ >+ 4)
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>> rhs = inline(‘cos(t)’,’t’,’y’) ;
>> [t,Y] = odeRK4(rhs,2*p1,0.01, 0) ;
>> plot(t,Y,’0’) ;
Ham thu vién Matlab
[t,Y] = oded3(diffep,tn,y0)
>> rhs = inline(‘cos(t)’,’t’,’y’) ;
>> [t,Y] = ode45(rhs,[0 2*pi], 0) ;
>> plot(t,Y,’r’,’linewidth’,2) ;

Giai bing Matlab

function [t,y] = odeRK4(diffeq,tn,h,y0)]

t = (0:h:tn)’;

n = length(t) ;

y =y0+ones(n, 1) ;

h2=h/2 ;h3=h/3 ; h6=h /6 ;

forj=2:n

k1 = feval(diffeq, t(j -1), y(G-1)) ;

k2 = feval(diffeq, t(j -1)+h2, y(j-1)+h2*k1 ) ;
k3 = feval(diffeq, t(j -1)+h2, y(j-1)+h2*k2 ) ;
k4 = feval(diffeq, t(j -1)+h , y(G-1)+h*k3) ;
y(j)=y(G-1) + h6* (k1+k4) + h3*(k2+k3);
end
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et A yo=1 0<t<lI
i

Su dung ham cua Matlab:
St dung ode45
Cu phdp :
[t,Y] = ode45(diffep,tn,y0)
[t,Y] = oded5(diffep,[tO tn],y0)
[t,Y] = oded5(diffep,[tO tn],y0,options)
[t,Y] = ode45(diffep,[tO tn],y0,options,argl,arg2,...)
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Phuong phap Runge-Kutta

Vi du




al yx=0)=y,*

y(x=L)=Yy_*
b/ y (x=0) = y'o *
Y(XZ L) = yL *
y(x=L)=y, *
AX
yia — Yia — Yia + O(hz) V61 O(h2) — _ l hzfi,,,

2h

yin — yi+l _2I:]£i + yi—l + O(h2) V61 O(h2) — _ é hzﬁ,”

(7.11)

(7.12)
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Vi —2Yi + Vil Yian — Yia _
IEFEITE W TETT R

(2a+ bh)y., ,+(2ch?- 4a)y. + (2a - bh)y. , = 2h’f(x)  (7.14)
=1 => (2a + bh)y,+ (2ch?- 4a)y, + (2a - bh)y_ = 2h2f(x)
I=2 => (2a + bh)y,+ (2ch?- 4a)y, + (2a - bh)y, = 2h?f(x)

i=3 => (2a + bh)y, + (2ch*- 4a)y, + (2a - bh)y, = 2h*f(x)

i=4 => (2a + bh)y. + (2ch?- 4a)y, + (2a - bh)y, = 2h?f(x)

I=5=> (2a + bh)y,+ (2ch?- 4a)y. + (2a - bh)y, = 2h*f(x)



S o o N W

S o N T >

S O m » o

W P o o O

2h*f(x)-Cy, *
2h*f(x)
2h*f(x)
2h*f(x)
2h*f(x)- Ay, *
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(5) =

!

_Y2 =
Y >h

-y,

Yo

C

n
B
C
0
0

S N W > o

otk
=YL

S AN W » O

+ W > o o

—

A T » o o
W > S < <
<
)

w o> O O o

=y',* (Biét) =

Yo=Y, 'ZhY(), *

2hCy,"*+ 2h*f(x) |
2h2f(x)
2h*f(x)
2h2f(x)
2h*f(x)- Ay, *

Yo =4 +2hy '*

2h’f(x)-Cy, *
2h*f(x)

2h*f(x)

2h*f(x)

2h’f(x) - 2hAy, "*




Chia d6i khoang, Newton-Raphson, Diy cung

1. Chia d6i khoang (Bisection Method)

(1) :a, b, tol
(2):k=1,2,.

a+b
3):x =
3):x, 5

4):f(x,)=0
(5):f(a).f(x,) <0
(6):b=x_
(7):a=x,

8):|f(x,)| < tol
9):x = a+b

2
(10):inx

Matlab code.

clear all
clc
a=3;b=4;tol=0.0001
for k=1:10
x=(a+b)/2;
If sign(f(x))==sign(f(a))
a=Xx;
else
b=x;
end
if abs(f(x)>tol)
break
end
end
function gg=f(x)
gg=x-x.~(1/3)-2;
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/ 1(-"1 )T

2. Newton-Raphson

(1) :x,,tol
(2):k =1,2,...

RV | C.0%)
(3) 1 X =Xy £1(x, )

(4) 3%, — X, | <tol
(5) :in X

SOe) |

= |
/: .\‘]_

clear all
clc
format long
Xx=10; tol=1e-10; itemax=20; itein=0;
while abs(f(x))>tol
itein=itein+1;
If itein>itemax break
end
Dx=-f(x)/df(x);

sprintf (‘itein = %d x= %20.10f f(X) =

2020.10f Dx= %20.10f\n’',...
itein, X, f(x),Dx);
X=X+DX;
end
sprintf (‘solution %620.10f, f(xX)=...
2620.10f\n",x, f(X))

function g=f(x)
qQ=X-X."N1/3-2;
function g=df(x)
q=1-1/3*1/(x.™~(2/3));
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3. Day cung (Secant Method):

M :x . x,. tol clear all

clc
(2):k=2,3, ..

syms X
3): x,,, = x, — f(x,) —k kel format lon
(3): x x, —f(x )f(xk)_f(xk—l) sy g
(4): f(x) f(x,)<0 X2=4;
(5): X =X, tol=1e-6
(6): x, =X, while abs(f(x2))>tol
(7): | f ()| < 20l Xk=x2-f(x2)*(x2-x1)/(f(x2)-f(x1));
®):In x If f(x1)*f(x2)<0

X2=XK;
else

fb) +
x1=xk;

end
ﬂ\ﬁ)“ end
nghiem=x2

3 function g=f(x)
flay | g=x-X"(1/3)-2;

@]
S
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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1. Chia doi khoang

3

3

35

3.5

35

35

3.5
3.51625
3.51628
3.51983125
3.519583125

K
0
1
2
3
4
1
G
T
g
9

-
=

4
375

3.625
3.5625
353125
3.53125
3.5234375
35234375
3.52145438

T

35

378

3625
3.5625
3.53128
3.515628
3.5234375
3.510853125
3.521484358
3.52080731

1. Newton-Raphson

Tk

3
3E26644%
352138015
352137971
352137971

Flizk)
0.83975005
0.85612076
0.85508641
0.85508640
0.85508640

fi=)
-0.44224057
0.00450679

.ff'I'l'l'i.'l'-dj

-0.01520449
0.19638375
0.08554150
003522131
0.00545016

-0.00482550
0.00176150

-0.00188221
0.00005950

-0.00074632

2.771 = 107
2664 = 1071

0.0

1. Day cung

The—1
4
3
3 EITH 262
352141665
352137950
352137971

kE
0
1
2
3
4
[

T,

3
3.51734262
3.52141665
3.52137970
3.52137971
3.52137971

fizy)

— 044224057
—0.00345547
0.00002162
—2.034 = 10—9
—1.2332 % 10718
0.0

4. Po thi f(x)=x-x"1/3-2




2. Phuong phédp gidi ldp hé phuong trinh tuy€n tinh

a. Conjugate gradient method (CG):

x© =0, r® =p— Ax®, p© = ©

for

(k-1) T( (k—l))
(k) _ (r ) r

RN

(k-1)

¥ (K) = y(k=1) 4 oc(k)p

I’(k) — Iﬁ(k—l) _ Ot(k) Ap(k—l)
)Y [, (%)
B = (r ) (r )
— e
() )

(K) _ pk) . g kD)
P =r""+pp

end

clear all

clc

a=[247;,456; 76 1];

b=[-1 2 5]';

x=[0 O 0]';

r=b-a*x;

P=r,

for i=1:10
alpha=r'*r/(p'*a*p);
x=x+alpha*p;
rl=r;
rl=rl-alpha*a*p;

c

beta=r1'*r1l/(r'*r); a
p=rl-+beta*p ; :g
r=rl; =
end «@
>

r =




b. Preconditioned Conjugate gradient method(PCG):

x® =0, r® =ph—Ax® h® =cr®, p® = O

for

k) _ (r(k_l) )T (p(k_l))

R

(k-1)

X = (D 4 K
0 = kD) _ ) A kD
h® — cr®

(k) _ (r(k))T(h(k))
S

p () )T (h(k—l))

(k) _ Kh(k) (k) q (k-1)
p* =h"" +B"p

end

clear all
clc
a=[247;,456; 76 1];
b=[-1 2 5];
x=[0 0 0]’;
r=b-a*x;
h=0.5%r;
p=h;
for i=1:10
alpha = r'*p/(p'*a*p);
X = X + alpha*p;
rl1 =r;
rl= rl-alpha*a*p;
hl = 0.5*r1;
beta = r1'*h1/(r'*h);
p=hl+beta*p;
r=ril;
h=h1;
end

Hoai Son

Juyen

—
=




Newton-Raphson

5 ®
Ay
Ax =b, A(n,n)
x*D = x® L Ax© S Fx* ) =0
f=Ax-b

F(X3 X, ey X)) 0 f(x("”))z f(x("))+ Ax(")f'(x(k))+OUAx(")H2)

(X, Xy s X)) 0 o o o

_ ' _| - ox, ox,  ox,

T = . - & o o,

ox, ox,  0Ox,
' f'(x)=J(x) = e
f (X, Xysees X)) |0 A
L &
of, o, of, =
8)61 8)62 - axn z<5
- - >
=
(=)}
Z
f(x("“))zf(x("’)+J(x("))Ax(") %




Ax®

F(x* M) =0 Jx®H)Ax® = —F(x®) X, + X, =2

7]

JAX =—1
X < X+ Ax

Vidu:

X1X3 + X2X4 = ()

2
X, X2 + X, X, ==

3
Xlxg +X2Xi = ()

Matlab program

clear all

clc

format long

x=zeros(4,1);

X(1)=0.7;%x(2)=0.5;%x(3)=-0.01;

x(4)=0.1;

tol=1e-10; itemax=100;

itein=0;

f=fnorm(x);

while norm(f)>tol
itein=itein+1;

TS Nguyén Hoai Son



If itein>itemax break

end

jac=jacobian(x);

dx=-jac\f;

X=X+dXx;

f=fnorm(x);

sprintf (‘itein = %d x1= %15.10f x2= 9%15.10f x3= 9%15.10f...
xX4= %15.10f residual= %15.10f\n’,itein,x,norm(f))

end
sprintf (‘solution 2620.10f, f(xX)= %20.10f\n",x, f(X))

function f=fnorm(x)

f=zeros(4,1);

f(1)=x(1)+x(2)-2;
f(2)=x(1).*x(3)+x(2).*x(4);
f(3)=x(1).*x(3).M2+x(2).*x(4).N2-2/3;
f(4)=x(1).*x(3)."3+x(2).*x(4)."3;

function jac=jacobian(x)
jac=zeros(4,4);
jac(1,1)=1;jac(1,2)=1;jac(1,3)=0;jac(1,4)=0;jac(2,1)=x(3);jac(2,2)=x(4) xa
jac(2,3)=x(1); jac(2,4)=x(2); jac(3,1)=x(3)."2;jac(3,2)=x(4)."2;
jac(3,3)=2*x(1).*x(3); jac(3,4)=2*x(2).*x(4);jac(4,1)=x(3)."3;
jac(4,2)=x(4)."3;jac(4,3)=3*x(1).*x(3).M2;jac(4,4)=3*%x(2).*x(4) ."N2;

(@)
?\
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Hoai Son
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ans =
itein = 33 x1=1.0000000000 x2=1.0000000000 x3=0.5773502692
x4= -0.5773502692 residual=0.0000000000




1. Luat tuyén tinh :

Vi du

w
><

Il
MB

i=1

X, X; =2.08 ix,
i=1

Sxyzzm:x,y,_4832 S _Zm:y,_774
i=1 i=1

_H( S, —mS, )=1.8857
l( o —S.S,)=0.2843

d=S’-mS, A =-2.24

Phuong trinh cdn tim:
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2. Luat da thac bac 2:

2
f(x)=a,+a,x+a,x",

m .m .m
Sx T Y| a |-

m m m
fo > X!

—
Il

A,
Il

—

Phuong trinh cdn tim:

Matlab program
Clear all
clc

x=[0.1 0.4 0.5 0.6 0.7 0.9];
y=[0.61 0.92 0.99 1.52 1.67 2.03];
s1=0;s2=0;s3=0;54=0;sb=

for 1=1:6

s1=s1+X(i);s2=s2+(x(1))™2;
S3=s3+(X(1))"3;54=s4+(x(1))"4;
s5=s5+y(i);s6=s6+x()*y(i);

s7=s7+x()"N2*y(i);
end

m=6, k=0,1,.2,

Z Yi
i=1
D XY,
i=1
ixizyi
i=1

0;s6=0;s7=0;

1=1,2,...,6

a=zeros(3,3);
b=zeros(3,1);
a(l,1)=6;
a(1,2)=sl;
a(1,3)=s2;
a(2,1)=sl;
a(2,2)=s2;
a(2,3)=s3;
a(3,1)=s2;
a(3,2)=s3;
a(3,3)=s4;
b(1,1)=s5;
b(2,1)=s6;
b(3,1)=s7;
c=LU(a,b);

% goi ham LU da thuc hién &
%chuong trudc dé gidi nghiém
%giai bing Matlab:

c0=0.485; c1=0.7845; c2=1.1152;
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y=0.485 + 0.7845x + 1.1152x?




Noi suy theo luidt ham luy thira

Matlab program

clear all

clc

x=[0.1 0.4 0.5 0.6 0.7 0.9];
y=[0.61 0.92 0.99 1.52 1.67 2.03];

xx=[1;

yy=Ll;

for 1=1:6
xx=[xx log(x(1))];
yy=lyy log(y(i)l;

end

su=0;

suu=0;

sv=0;

suv=0;

for1=1:6
su=su+xx(1);
suu=suu+(xx(1)"2);
sv=sv+yy(1);

24

22

1.8

1.6

1.4

1.2

0.s

0.6

suv=suv+xx(1)*yy(i);
end
d=su”2-6*suu;
c2=(su*sv-6*suv)/d
b=(su*suv-suu*sv)/d
cl=exp(b)

y = 1.8311 x0-5227




4. NOi suy theo luat to hgp

f(x)=c fi(x)+c,fr,(x)+...+¢,f,(x)

f0=Ye f,()

Phuong trinh cdn tim:

0.0365
y =
X

+2.2177X

Matlab program

clear all
clc
x=[0.1 0.4 0.5 0.6 0.7 0.9];
y=[0.61 0.92 0.99 1.52 1.67 2.03];
A=zeros(6,2);
B=zeros(6,1);
for i=1:6
A(1,1)=F1(x(1));
A1,2)=F2(x(1));
B(i,1)=y();
end
c=(A"*A)\(A"*B)

function b=f2(x)
b=x;

24

function a=f1(x)
a=1/x;

0.0365
y =

+2.2177X

22

1.8

1.6

1.4

1.2

0§

.69




5. Noi suy theo luit da thiic dya trén khai trién Taylor

n n-1
y=ax"+a_ X

n n-1
Y, =a, X, +a,_, X +..+3X +a0

n n-1
Y, =a,X, +a,_ X, +...+aX, +a0

n%max n—1
Yo =, X, +a,,, X, +..+aX +4a,
X' x' X, 1|(a,
Xy X5 X, 1||a,,
= =
Xy Xy X, 1]\ a,

Vi du

+...+aX+a,

Yi
Y2

Yn

a) Luat Parabol

p max

2
C\X

+c,x+ ¢,y

> . C
b) Luat t6o hgp tuyén tinh — C,X

rho

0.1

014

0.08

0.07

0.06

0.04

003

rho = f(alpha)

X

-----------------------------------------

O  Dirligu do dat
= Luft Parabol
—— Ludt 6 hgp
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clear all

clc

alpha=[1 1.5 1.8 2.0 3.0 3.5 4.5]’;

rho= [0.098158 0.075798 0.066604 0.049851
0.046624 0.04189 0.0346]';

% luat parabol qua 7 di€m: c1x"2+c2x+c3
A=[alpha.?2 alpha ones(size(alpha))];
disp(A'*A)

disp(A'*rho)

¢ =(A"*A)\(A'*rho)

% vé& do thi
xfit=linspace(min(alpha),max(alpha));
yfitl=c(1)*xfit.*2+c(2)*xfit+c(3);

% luat cl/x+c2x

A=[1./alpha alpha];

c=(A"*A)\(A'*rho);
xfit=linspace(min(alpha),max(alpha));
yfit2=c(1)./xfit+c(2)*xfit;
plot(alpha,rho,'o’,xfit,yfitl,'r',xfit,yfit2,'c")
xlabel(‘alpha')

ylabel('rho')

title(‘rho=f(alpha)")

legend(‘ dt i€u do dac','luat parabol',luit td hgp')
grid on



I fooacs "0+ 1)

Xi_1

\ 4

Ch(FX)+2F (X)) + 21 (%) +.. e
" ol +2f(x, )+ F(X,) ’

h:b_—a, X, =a+i*h, x,=a, x, =D
N
h
Itrap:E(f0+2fl+2f2+ ..... +2f  +f )+E
1 (b_a)3 - " N Xi_y + X
E~— f (X P o S S
TR .221: (%), X >

Vi du

S = j; f (x)dx = IELIJF(;YJ dx
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clear all

clc
N=16;
a=0;
b=2;
h=(b-a)/N;
S=0;
for i=0:N
Xx=a+1*h;
If I==0 | i==
c=1;
else
c=2;
end

S=S+c*pi*(1+(x/2).N2).N2;
end
S=h*S/2

$=[ 1@ =2l @+4f @+ FB]+ B

X, = a, xzzb,h:b_Ta, K:aTer

b
h
S =ff(x)dx:§[f0 +4f + f,]+E

S gimp :g[f(a)+4§ f(a+ih)+2ljzzzf(a+ih)+ f(b)}

_D(f(x0)+4f(x1)+2f(x2)+4f(x3)+]

,jﬁoéi Sﬁ,n

simp
3L..... +4f(x )+ F(x,) £
-
N h®> -. - X. 4+ X =
-



clear all
clc

b=2;
h=(b-a)/N;
S=0;

for i=0:N
X=a+I1*h;
If I==0 | iI==
c=1;

elseif i==fix(i/2)*2+1
c=4;
else
c=2;
end
S=S+c*pi*(1+(x/2).N2).N2;
end
S=h*S/3




Sai si Tich phéin s : F(x) = In(x) a=1,b=5

L]
r -

A0l

D, 00l

i ool

Le-0%

MNyhi:m chinh xac
Luil Hinh Thang
Ll Simson

0.0 0.1 1

TS Nguyén Hoai Son



= [ FOOdx =W, £ (%) + W, F (%) +o 4w, F(X,)
1
Vi du: | = [(02+25%—-200X" +675x> =900 x* +400x") dx
-1

clear all

clc

format long
x1=-0.861136;
x2=-0.339981;
x3=0.339981;
x4=0.861136;

d

% ------ trong SO------=-==-=mmm oo
w1=0.347855;

w2=0.652145;

w3=0.652145;

w4=0.347855;

fl=wl*gaussl(x1);

f2=w2*gauss1(x2);

f3=w3*gauss1(x3);

f4=w4*gaussl(x4);

m=f1+f2+{3+f4

function ff=gauss1(x)
ff=400*x"5-900*x +675*x"3-200*x 2+25*x+0.2;
k&t qua:
[=-4.929329328775451e+002
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Bai tap 3.4
Ed=extract(Edof,a);
clear all; clc; close all [esl,edil,ecil]=beam2s(Ex(1,:),Ey(1,:),ep,Ed(1,:),Eq(1,:),20);
echo off [es2,edi2,eci2]=beam2s(Ex(2,:),Ey(2,:),ep,Ed(2,:),Eq(2,:),10);
T =======mmmmmmmm e mm e m e m e m e e T ========mmmmmmmmm i mm e m e m e
Edof=[112 3 4 5 6;

24567 89]; function [Ke.fe]=beam2e(ex,ey,ep,eq);
S — T =======mmmmmmmmmmmmmmmmmmmmmeemm——eeem———eeem———e——————————————————
K=zeros(9); f=zeros(9,1); f(8)=-88.9/2; % INPUT:
S S ——— % ex = [x1 x2]
h=17.9; tw=0.315; bf=6.015;tf=0.525; Yo ey = [yl y2] element node coordinates
A=2*tf*bf+tw*(h-2*tf); Yo
I1=2.5e-2; E=2.1e8; L=6.1; %0 ep=[E AI] element properties
ep=[E A I]; %0 E: Young's modulus
Ex=[0 L; Y0 A: Cross section area

L 3*L/2]; Y0 I: Moment of inertia

Ey=zeros(2,2); Y0 -g
Eq=zeros(2,2); Y0 eq = [gx qy] distributed loads, local directions ¥
S — % ‘D
for i=1:2 % OUTPUT: Ke : element stiffness matrix (6 x 6) ;‘E
[Ke,fe]=beam2e(Ex(i,:),Ey(i,:),ep); Y0 fe : element load vector (6 x 1) c
[K,f]=assem(Edof(i,:),K,Ke,f,fe); G0 -==========mmmm e e o “°>’.
end b=[ ex(2)-ex(1); ey(2)-ey(1) I; A
K L=sqrt(b'*b); n=b/L; 2
be=[1 0;2 0;4 0;5 0;7 0;9 0]; 7))
|—

a=solveq(K,f,bc);



E=ep(1); A=ep(2); I=ep(3);
qx=0; qy=0; if nargin>3; qx=eq(1); qy=eq(2); end

Kle=[E*A/L 0 0 -E*A/L 0 0;

0 12*E*I/LA3 6*E*U/LA2 0 -12*E*I/LA3
6*E*I/LA2;

0 6*E*I/LA2 4*E*I/L. 0 -6*E*I/LA2 2*E*I/L;

-E*A/L 0 0 E*A/L 0 0;

0 -12*E*I/LA3 -6*E+I/LA2 0 12¥E*I/LA3 -
6+*E*T/LA2;

0 6*E*I/LA2 2*E*I/I. 0 -6*E*I/LA2
4*E*1/L];

fle=L*[qx/2 qy/2 qy*L/12 qx/2 qy/2 -qy*L/12]";

G=[n()n2) 0 0 0 0;
n2)n(1) 0 0 0 O
0 01 0 0 O0;
0 0 0 n(1)n(2)0;
0 0 0 -n(2)n(1)0;
0 00 0 0 1];

Ke=G'*Kle*G; fe=G'*fle;

O mmmmmmmemmmm e mmmemmmeemmmeemmmeeemmee—————————————

% INPUT: edof: dof topology matrix

Y0 K: the global stiffness matrix

/) Ke: element stiffness matrix

Y0 f: the global force vector

Y0 fe: element force vector

Yo

% OUTPUT: K : the new global stiffness matrix
Yo f: the new global force vector

O mmmmmmmemmmm e mmm e emmmeemmmeemmmeeemmee—————————————

[nie,n]=size(edof);
t=edof(:,2:n);
for i = 1:nie
K(t(i,2),t(i,:)) = K(t(i,:),t(i,:))+Ke;

if nargin==
f(t(i,:))=f(t(i,:))+fe;
end
end
R [ 1 11 e
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function [d,Q]=solveq(K,f,bc)
% a=solveq(K,f)
% [a,Q]=solveq(K,f,bc)

s=K(fdof,fdof)\ (f(fdof)-K(fdof,pdof)*dp);
% A=K (fdof,fdof);
% B=(f(fdof)-K(fdof,pdof)*dp);

%o %0s=pcg(A,B);
% PURPOSE %
% Solve static FE-equations considering boundary conditions. d(pdof)=dp;
%o d(fdof)=s;
% INPUT: K : global stiffness matrix, dim(K)= nd x nd end
%o f : global load vector, dim(f)=nd x 1 Q=K*d-f;
%
%0 be : boundary condition matrix T =-===========mmmmmmmmmmmmm end--------==-mmmmmmmmmmemeeeeees
%o dim(bc)= nbc x 2, nbc : number of b.c.'s
%o function [ed]=extract(edof,a)
% OUTPUT: a : solution including boundary values L
Y0 Q : reaction force vector % PURPOSE
%o dim(a)=dim(Q)= nd x 1, nd : number of dof's % Extract element displacements from the global
%0 ---- - % displacement
if nargin==2 ; % vector according to the topology matrix edof.

d=K\f ;
elseif nargin==3;

[nd,nd]=size(K);
fdof=[1:nd]';

Y0
d=zeros(size(fdof));
Q=zeros(size(fdof));

Y0
pdof=bc(:,1);
dp=bc(:,2);
fdof(pdof)=[];

% INPUT: a: the global displacement vector
%0 edof: topology matrix
% OUTPUT: ed: element displacement matrix

[nie,n]=size(edof);
t=edof(:,2:n);
%0
for i = 1:nie
ed(i,1:(n-1))=a(t(i,:))'s
end
%0
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function [es,edi,eci]=beam2s(ex,ey,ep,ed,eq,n)

% PURPOSE

%  Compute section forces in two dimensional beam element
9% (beam2e).

% INPUT: ex =[x1 x2]

%0 ey =[yl y2] element node coordinates

%0 ep=[E AI] element properties,

%0 E: Young's modulus

Y0 A: cross section area

Y0 I: moment of inertia

Yo ed = [ul ... u6] element displacements

% eq=[qgx qy] distributed loads, local directions
%o n : number of evaluation points ( default=2 )

%

% OUTPUT:

% es=[N1V1MI1; section forces, local directions, in N2 V2 M2
% ; n points along the beam, dim(es)=nx 3 ......... ]

% edi=[ulvl; elementdisplacements, local directions, u2 v2
%; in n points along the beam, dim(es)=nx 2 ....]

% eci=[x1 ; local x-coordinates of the evaluation

% X2 ; points, (x1=0 and xn=L) vee]

EA=ep(1)*ep(2); EI=ep(1)*ep(3);
b=[ ex(2)-ex(1); ey(2)-ey(1) 1;
L=sqrt(b'*b);

if length(ed(:,1)) > 1
disp('Only one row is allowed in the ed matrix !!!")
return
end
gx=0; qy=0; if nargin>4; gx=eq(1); qy=eq(2); end
ne=2; if nargin>5; ne=n; end;

n=Db/L;

G=[n(1)n2) 0 0 0 O;

-n2)n(1) 0 0 0 0

0 01 0 0 0

0 0 0 n(1)n(2)0;

0 0 0 -n2)n(1)0;

0O 0 0 0 0 17
M=inv(C)*(G*ed'-[0 0 0 -qx*L"2/(2*EA)
qy*L"4/(24*EI) qy*L"3/(6*EI)]"' );
A=[M@1) M@)]'; B=[M(2) M(3) M(5) M(6)]';
x=[0:L/(ne-1):L]'; zero=zeros(size(x));
one=ones(size(x));

u=[x one]*A-(x."2)*qx/(2*EA);
du=[one zero] *A-x*qx/EA;
v=[x."3 x.*2 x one] *B+(x."4)*qy/(24*EI);

% dv=[3*x."2 2*x one zero] *B+(x.*3)*qy/(6*EI);
d2v=[6*x 2*one zero zero] *B+(x."2)*qy/(2*El);
d3v=[6*one zero zero zero] *B+x*qy/EI;

N=EA*du; M=EI*d2v; V=-EI*d3v;
es=[N V M];
edi=[u v];
eci=x;
D ====mmmmmmmmmmmmm i mm e end--- mmmmmmmmemmmmeeaan
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