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Laborator 1

Tematica: comenzi si operatii uzuale in Matlab pentru vectori si matrice, prin

exemple.

A. Vectori; matrice

A.1

x=[2 3; 4 5; 6 7; 8 9]

r1=size(x,1)

r2=size(x,2)

A=ones(size(x,1),1)

B=zeros(size(x,1),1)

Y=[1 2; 3 4; 5 6; 7 7; 8 8; 9 9]

p=size(Y,1)

G=ones(p,1)

A.2

x=[ 1 2]

d=size(x,1)

a=ones(size(x,1),1)

b=ones(d,1)

A.3

S=sparse(3,3)

A=ones(3,3)

B=eye(3,3)

S=S+A+B;

b=sparse(3,1);

c=A*b;

d=B*b;

C=zeros(3,3)

D=C+1;

M=[1 0 0; 3 4 0; 2 0 2];

X=sparse(M)
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Y=full(M)

N=[1 2 3 4; 5 6 7 8; 9 10 11 12; 13 14 15 16]

Z=sparse(N)

P=[1 0 0 0; 0 2 3 0; 0 0 0 3; 9 0 0 0]

P=sparse(P)

P=sparse(4,4)

N=N+P

A.4

x=[2 3; 4 5; 6 7; 8 9]

r1=size(x,1)

r2=size(x,2)

A=ones(size(x,1),1)

B=zeros(size(x,1),1)

Y=[1 2; 3 4; 5 6; 7 7; 8 8; 9 9]

p=size(Y,1)

G=ones(p,1)

A.5

A=[1 0 5; 2 1 6; 3 2 6]

B=[1 0; 2 3; 4 5; 6 7; 8 9; 2 3]

C=A(2,:)

D=B(C,:)

sum(D)

sum(A)

x=[1 2 3 4 5 6 7 8]

sum(x)

b=sparse(size(B,1),1)

b=[4 4 9 9 9 4]

Z=b(C)

A.6

A=[1 0; 0 1];

B=[1 1; 1 1];

C=B*A;

E=A.*B

D=inv(A);

A.7

v=[3 4]
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norm(v)

A.8

prod(1:2)

prod(1:3)

prod(1:4)

prod(1:2:8)

prod(1:3:12)

A.9

v=[1 2 3 5 6 7]

a=unique(v)

A=[ 1 2; 3 4; 1 2]

b=unique(A)

w=[1 1 2 2 3 3]

c=unique(w)

A.9

A=[1 2; 3 4; 5 6; 6 7; 8 9]

v=[3 4 5]

w=setdiff(1:size(A,1),v)

v2=[1 2 5]

w2=setdiff(1:size(A,1),v2)

v3=1

w3=setdiff(1:size(A,2),v3)

size(A,1)

size(A,2)
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Laborator 2

Tematica: Comenzi si operatii uzuale in MATLAB (II)(curbe, suprafete)B.Trasare

curbe

B:1

x=0.05:0.5:30;

subplot(2,1,1);

y=sin(x)+x-x.*cos(x)

plot(x,y);

xlabel(’x’);

ylabel(’y’);

title(’primul desen’)

x=-100:0.5:100;

subplot(2,1,2);

y=sin(x)+x-x.*cos(x)

plot(x,y,’r’);

xlabel(’x’);

ylabel(’y’);

title(’al doilea desen’)

B:2

x=0:10;

y=2.^x;

plot(x,y,’r–’)

grid

B:3

x=0:.01:4;

y=50*exp(log(12/5)*x);

subplot(2,1,1);

plot(x,y,’r’)

N=20:.01:200

z=log(N)-log(201-N)-log(20)+log(181);
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Modelare matematica prin EDO

z=z/50;

subplot(2,1,2);

plot(z,N,’g’)

B:4

x=1:.1:4;

y1=sin(3*x);

y2=cos(5*x);

y3=sin(3*x).*cos(5*x);

subplot(1,3,1); plot(x,y1); title(’1’)

legend(’desen 1’);

subplot(1,3,2); plot(x,y2); title(’2’)

legend(’desen 2’);

subplot(1,3,3); plot(x,y3); title(’3’)

legend(’desen 3’);

B:5

subplot(1,3,1)

x=-2:.0001:2;

y=abs(x);

plot(x,y,’r’)

title(’(a)’)

subplot(1,3,2)

x=-2:.0001:2;

y=sqrt(x.^2+0.25)-0.5;

plot(x,y,’g’)

title(’(b)’)

subplot(1,3,3)

x=-2:.0001:2;

y=abs(x).^1.5./1.5;

plot(x,y,’b’)

title(’(c)’)

B:6

r=1;

t=0:0.005:2*pi;

x=r.*cos(t);

y=r.*sin(t);

plot(x,y,’r’)
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Modelare matematica prin EDO

B:7

x=0:.01:4;

y=50*exp(log(12/5)*x);

plot(x,y,’r’)

C. Suprafete

C:1

[X,Y]=meshgrid(-1:.05:1, -1:.05:2);

Z=sin(5*X).*cos(2*Y);

mesh(X,Y,Z);

xlabel(’x’)

ylabel(’y’)

title(’title’)

C:2

x=0:.2:2;

y=0:.2:2;

[X Y]=meshgrid(x,y);

Z=Y.*exp(-(X.^2+Y.^2));

surf(X,Y,Z)

xlabel(’x’)

ylabel(’y’)

title(’mesh’)

C:3

x=-2:.2:2;

y=-2:.2:2;

[X Y]=meshgrid(x,y);

Z=Y.*exp(-(X.^2+Y.^2));

mesh(X,Y,Z)

xlabel(’x’)

ylabel(’y’)

title(’mesh’)

C:4

x=-2:.5:2;

y=-2:.5:2;

[X Y]=meshgrid(x,y);

Z=sin(X)+cos(Y);
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Modelare matematica prin EDO

subplot(1,3,1)

surf(X,Y,Z)

xlabel(’x’)

ylabel(’y’)

title(’s1’)

x=-2:.5:2;

y=-2:.5:2;

[X Y]=meshgrid(x,y);

Z=sin(X).*cos(Y);

subplot(1,3,2)

surf(X,Y,Z)

xlabel(’x’)

ylabel(’y’)

title(’s1’)

x=-2:.5:2;

y=-2:.5:2;

[X Y]=meshgrid(x,y);

Z=X.^2+Y.^4;

subplot(1,3,3)

surf(X,Y,Z)

xlabel(’x’)

ylabel(’y’)

title(’s1’)
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Laborator 3

Tematica: modelarea miscarii punctului material pe orizontala

• Pozitie bila -sol exacta (frecare neglijabila)

t=0:.5:9;

x0=0;

v0=7;

x=v0.*t+x0;

plot(t,x,’r’)

• Pozitie bila-sol. aprox

[teul,yeul]=eul(’funct2’,[0 9],0,.5)

plot(teul,yeul,’c’)

• Pozitie bila-sol.exacta- frecare neneglijabila

t=0:.5:9;

m=5;

k=6;

v0=4;

x0=5;

x=x0+v0.*m/k-v0.*m.*exp(-k.*t/m)/k;

plot(t,x,’r’)

• Pozitie-viteza (sol. aprox)

[teul,yeul]=eul(’funct’,[0 9],[0 7],.5)

subplot(1,2,1)

plot(teul,yeul (:,1),’g’)

subplot(1,2,2)

plot(teul,yeul(:,2),’m’)

• Viteza bilei-frecare neglijabila
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Modelare matematica prin EDO

t=0:.5:9;

a=size(t)

b=a(2)

v0=5;

A=ones(b,1)

v=v0.*A;

plot(t,v)

• Viteza bilei-frecare neneglijabila-sol. aprox

[teul,yeul]=eul(’funct3’,[0 9],7,.5)

plot(teul,yeul,’c’)

• Viteza bilei-sol exacta-frecare neneglijabila

t=0:.5:9;

m=5;

k=6;

v0=4;

v=v0.*exp(-k.*t/m);

plot(t,v,’r’)

• Pozitia bilei in cazul in care se neglijeaza frecare- studiul erorii

t=0:.5:9;

v0=7;

x0=0;

x=v0.*t+x0;

[teul,yeul]=eul(’funct2’,[0 9],0,.5)

plot(t,x,’r’)

hold on

plot(teul,yeul,’g’)

S-au utilizat urmatoarele functii:

funct.m

function w=funct(t,y)

w(1)=y(2);

w(2)=0

funct2.m
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Modelare matematica prin EDO
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Figura 1

function w=funct2(t,y)

v0=7;

w=v0;

funct3.m

function w=funct3(t,y)

k=2;

m=5;

w=-k*y/m;
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Modelare matematica prin EDO
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Modelare matematica prin EDO
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Laborator 4

Tematica: modelarea miscarii punctului material pe verticala (cadere libera, cadere

in prezenta fortei de frecare)

• Cadere libera, pozitia si viteza bilei-solutii exacte

t=0:.25:9;

g=10;

v=g.*t;

x0=3;

x=g.*t.^2/2+x0;

subplot(1,2,1)

plot(t,x)

subplot(1,2,2)

plot(t,v,’r’)

• Cadere libera, pozitia si viteza bilei-solutii aproximative

[ta,yeul]=eul(’functcl’,[0 9],[3 0],.25)

subplot(1,2,1)

plot(ta,yeul(:,1),’g’)

subplot(1,2,2)

plot(ta,yeul(:,2),’m’)

• Pozitia si viteza bilei in cadere libera (forta de frecare neglijabila), solutia

exacta si solutii aproximative t=0:.5:9;

x0=3;

g=10;

v=g.*t;

x=g.*t.^2/2+x0;

[ta,y]=eul(’functcl’,[0 9],[3 0],.5);

[ta,y2]=rk2(’functcl’,[0 9],[3 0],.5);

[ta,y4]=rk4(’functcl’,[0 9],[3 0],.5);
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subplot(1,2,1)

plot(t,x,’r’)

hold on

plot(ta,y(:,1),’g’)

plot(ta,y2(:,1),’m’)

plot(ta,y4(:,1),’c’)

subplot(1,2,2)

plot(t,v,’r’)

hold on

plot(ta,y(:,2),’g’)

plot(ta,y2(:,2),’m’)

plot(ta,y4(:,2),’c’)

• Viteza bilei in cadere pe verticala cu forta de frecare neneglijabila, solutie

exacta si solutie aproximativa

t=0:.5:9;

m=3;

g=10;

k=5;

A=m*g/k;

B=exp(-k*t/m);

v=A-A*B;

[teul,yeul]=eul(’funct’,[0 9],0,.5)

plot(t,v,’r’)

hold on

plot(teul,yeul,’g’)

S-au utilizat urmatoarele functii:

funct.m

function w=funct(t,y)

g=10;

k=5;

m=3;

w=g-k*y/m;

functcl.m
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function w=functcl(t,y)

g=10;

w(1)=y(2);

w(2)=g;
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Laborator 5

Tematica: modelarea miscarii sistemelor masa-resort, masa-resort-piston; oscilatii

libere/amortizate/perturbate

• Modelarea miscarii unui sistem masa -resort (oscilatii libere)

t=0:.5:9;

[teul,yeul]=eul(’funct’,[0 9],[3 7],.25)

plot(teul,yeul(:,1),’r’)

• Comparare solutii aproximative pentru oscilatii libere

[t,yeul]=eul(’funct’,[0 9],[3 7],.25)

[t,yrk2]=rk2(’funct’,[0 9],[3 7],.25)

[t,yrk4]=rk4(’funct’,[0 9],[3 7],.25)

plot(t,yeul(:,1),’r’)

hold on

plot(t,yrk2(:,1),’k’)

plot(t,yrk4(:,1),’go’)

• Pozitie si viteza pentru un punct material intr-un sistem masa-resort

[t,yeul]=eul(’funct’,[0 9],[3 7],.25)

subplot(2,1,1)

plot(t,yeul(:,1),’r’)

subplot(2,1,2)

plot(t,yeul(:,2),’g’)

• Modelarea miscarii unui sistem masa-resort-piston (oscilatii amortizate)

[teul,yeul]=eul(’funct2’,[0 50],[3 7],.25)

plot(teul,yeul(:,1),’r’)

• Pozitie si viteza in oscilatii amortizate

[teul,yeul]=eul(’funct2’,[0 9],[3 7],.25)

subplot(2,1,1)

plot(teul,yeul(:,1),’r’)

subplot(2,1,2)

plot(teul,yeul(:,2),’g’)
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• Oscilatii perturbate

[t,y]=rk4(’oscp’,[0,4],[5,0],.1);

plot(t,y(:,1),’r’)

• Oscilatii libere; oscilatii amortizate; oscilatii perturbate

[t,y1]=rk4(’funct’,[0,50],[5,0],.1);

[t,y2]=rk4(’funct2’,[0,50],[5,0],.1);

[t,y3]=rk4(’oscp’,[0,50],[5,0],.1);

subplot(3,1,1)

plot(t,y1(:,1),’r’)

subplot(3,1,2)

plot(t,y2(:,1),’r’)

subplot(3,1,3)

plot(t,y3(:,1),’r’)

S-au utilizat urmatoarele functii

funct.m

function w=funct(t,y)

k=3;

m=10;

w(1)=y(2);

w(2)=-k*y(1)/m;

funct2.m

function w=funct2(t,y)

k=3;

m=10;

k1=5;

w(1)=y(2);

w(2)=-k1*y(2)/m-k*y(1)/m;

oscp.m

function w=oscp(t,Y)

k=3;

m=10;

k1=5;

w(1)=Y(2);
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w(2)=-k1*Y(2)/m-k*Y(1)/m+10*cos(7*t)
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Laborator 6

Tematica: dinamica populatiilor I (modelul exponential, modelul logistic)

• Model exponential-solutia exacta

t=0:.5:9;

P0=20;

k=.3;

P=P0.*exp(k.*t);

plot(t,P,’r’)

• Model exponential solutie aprox [teul,yeul]=eul(’funct’,[0 9], 20, .5);

plot(teul,yeul,’c’)

• Model exponential-studiul erorii in aproximarea solutiei

t=0:.2:9;

P0=20;

k=.3;

P=P0.*exp(k.*t);

[ta,yeul]=eul(’funct’,[0 9],20,.2);

[ta,yrk2]=rk2(’funct’,[0 9],20,.2);

[ta,yrk4]=rk4(’funct’,[0 9],20,.2);

plot(t,P,’r’)

hold on

plot(ta,yeul,’c’)

plot(ta,yrk2,’g’)

plot(ta,yrk4,’*’)

• Modelul logistic -solutia exacta

t=0:.2:50;

P0=20;

k=.3;

M=30;
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P=P0*M./((M-P0).*exp(-k.*t)+P0);

plot(t,P,’r’)

• Modelul logistic -solutia aproximativa [teul,yeul]=eul(’functl’,[0 50], 20, .2);

plot(teul,yeul,’c’)

S-au utilizat urmatoarele functii

funct.m

function w=funct(t,y)

k=.3;

w=k*y;

functl.m

function w=functl(t,y)

k=.3;

M=30;

w=k*y*(1-y/M);
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Laborator 7

Tematica: dinamica populatiilor II (modelul logistic modificat)

• Modelul logistic modificat [t,y]=rk4(’funct2’,[0 50],20,.2);

plot(t,y,’r’)

• Modelul logistic modificat- un studiu al erorii bazat pe trei metode de apro-

ximare

[t,y1]=rk4(’funct2’,[0 10],20,.2);

[t,y2]=rk2(’funct2’,[0 10],20,.2);

[t,y3]=eul(’funct2’,[0 10],20,.2);

plot(t,y3,’r’)

hold on

plot(t,y2,’g’)

plot(t,y1)

• Modelul logistic modificat versus modelul logistic

[t,ylog]=rk4(’functl’,[0 50], 20, .2);

[t,ylogmod]=rk4(’funct2’,[0 50],20,.2);

plot(teul,ylog,’g’)

hold on

plot(t,ylogmod,’r’)

• model exponential/model logistic/ model logistic modificat

[teul,yeul]=eul(’funct2bis’,[0 10],10,.2);

plot(teul,yeul,’r’)

hold on

P0=10;

M=30;

k=.3;

Pe=P0.*exp(k.*teul)

plot(teul,Pe,’co’)
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Pl=P0*M./((M-P0).*exp(-k.*teul)+P0);

plot(teul,Pl,’g’)

S-au utilizat urmatoarele functii

funct2.m

function w=funct2(t,y)

function w=funct2(t,y)

k=.3;

M=30;

N=7;

w=k*y*(1-y/M)*(y/N-1);

functl.m

function w=functl(t,y)

k=.3;

M=30;

w=k*y*(1-y/M);

funct.m

function w=funct(t,y)

k=.3;

w=k*y;

funct2bis.m

function w=funct2bis(t,y)

k=.3;

M=30;

N=2;

w=k*y*(1-y/M)*(y/N-1);
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Laborator 8

Tematica: dinamica populatiilor III(interactiunea dintre specii: prada-pradator;

prada-pradator-competitor)

• Interactiunea dintre doua specii (Model prada-pradator: exemplul 1)

[teul,yeul]=eul(’funct’,[0 18],[5 8],.25);

plot(teul,yeul(:,1),’g’)

hold on

plot(teul,yeul(:,2),’r’)

• Interactiunea dintre doua specii (Model prada-pradator: exemplul 2)

[t,y]=rk4(’pp’,[0 12],[10 100],1);

plot(t,y(:,1),’r’)

hold on

plot(t,y(:,2),’g’)

• Interactiunea dintre doua specii (Model prada-pradator: exemplul 3)

[t,y]=rk4(’pp’,[0 12],[100 10],1);

plot(t,y(:,1),’r’)

hold on

plot(t,y(:,2),’g’)

• Interactiunea dintre trei specii (Model prada-pradator-competitor)

[teul,yeul]=eul(’funct1’,[0 9 17],[5 8 10],.25)

plot(teul,yeul(:,1),’g’)

hold on

plot(teul,yeul(:,2))

plot(teul,yeul(:,3),’r’)

• Dependenta de parametri

[teul,yeul1]=eul(’funct3’,[0 18],[5 8],.25)

[teul,yeul2]=eul(’funct4’,[0 18],[5 8],.25)

[teul,yeul3]=eul(’funct5’,[0 18],[5 8],.25)
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subplot(2,1,1)

plot(teul,yeul1(:,1),’g’)

hold on

plot(teul,yeul2(:,1),’c’)

plot(teul,yeul3(:,1),’r’)

subplot(2,1,2)

plot(teul,yeul1(:,2),’r’)

hold on

plot(teul,yeul2(:,2),’c’)

plot(teul,yeul3(:,2),’g’)

• Dependenta de data initiala (exemplul 1)

[teul,yeul1]=eul(’funct’,[0 9],[12 18],.25)

[teul,yeul2]=eul(’funct’,[0 9],[13 17],.25)

subplot(2,1,1)

plot(teul,yeul1(:,1),’g’)

hold on

plot(teul,yeul2(:,1),’r’)

subplot(2,1,2)

plot(teul,yeul1(:,2),’c’)

hold on

plot(teul,yeul2(:,2),’g’)

• Dependenta de data initiala (exemplul 2)

[teul,yeul1]=eul(’funct’,[0 9],[12 18],.25)

[teul,yeul2]=eul(’funct’,[0 9],[11 19],.25)

subplot(2,1,1)

plot(teul,yeul1(:,1),’g’)

hold on

plot(teul,yeul2(:,1),’r’)

subplot(2,1,2)

plot(teul,yeul1(:,2),’c’)

hold on

plot(teul,yeul2(:,2),’g’)

• Dependenta de data initiala (exemplul 3)

[teul,yeul1]=eul(’funct1’,[0 9 17],[5 8 10],.25)
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[teul,yeul2]=eul(’funct1’,[0 9 17],[3 5 7],.25)

[teul,yeul3]=eul(’funct1’,[0 9 17],[2 4 6],.25)

subplot(2,1,1)

plot(teul,yeul1(:,1),’g’)

hold on

plot(teul,yeul2(:,1),’r’)

plot(teul,yeul3(:,1),’co’)

subplot(2,1,2)

plot(teul,yeul1(:,2),’c’)

hold on

plot(teul,yeul2(:,2),’g’)

plot(teul,yeul3(:,2),’r*’)

• Dependenta de data initiala (exemplul 4)

[teul,yeul1]=eul(’funct’,[0 9],[12 18],.25)

[teul,yeul2]=eul(’funct’,[0 9],[7 10],.25)

subplot(2,1,1)

plot(teul,yeul1(:,1),’g’)

hold on

plot(teul,yeul2(:,1),’r’)

subplot(2,1,2)

plot(teul,yeul1(:,2),’c’)

hold on

plot(teul,yeul2(:,2),’g’)

S-au utilizat urmatoarele functii:

funct.m

function w=funct(t,y)

a=.2; b=.03; c=.3; k=.01;

w(1)=a*y(1)-b*y(1)*y(2);

w(2)=-c*y(2)+k*y(1)*y(2)

funct1.m

function w=funct1(t,y)

a1=2; a2=2; a3=2.5; a11=.3; a12=.2; a13=.2; a22=.3; a21=.2;

a23=.2; a33=.3; a31=.2; a32=.3;
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w(1)=a1*y(1)-a11*y(1)^2-a12*y(1)*y(2)-a13*y(1)*y(3);

w(2)=a2*y(2)-a22*y(2)^2-a21*y(1)*y(2)-a23*y(3)*y(2);

w(3)=a3*y(3)-a33*y(3)^2-a31*y(1)*y(2)-a32*y(2)*y(3);

funct3.m

function w=funct3(t,y)

a1=.4; b=.03; c=.3; k=.01;

w(1)=a1*y(1)-b*y(1)*y(2);

w(2)=-c*y(2)+k*y(1)*y(2)

funct4.m

function w=funct4(t,y)

a2=.9; b=.03; c=.3; k=.01;

w(1)=a2*y(1)-b*y(1)*y(2);

w(2)=-c*y(2)+k*y(1)*y(2)

funct5.m

function w=funct5(t,y)

a3=.27; b=.03; c=.3; k=.01;

w(1)=a3*y(1)-b*y(1)*y(2);

w(2)=-c*y(2)+k*y(1)*y(2)

34



0 1 2 3 4 5 6 7 8 9
4

6

8

10

12

14
interactiunea dintre doua specii

0 1 2 3 4 5 6 7 8 9
0

5

10

15

20
interactiunea dintre doua specii

Figura 29

0 1 2 3 4 5 6 7 8 9
5

6

7

8

9

10

11

12
dinamica primei specii pentru doua date initiale

0 1 2 3 4 5 6 7 8 9
0

5

10

15

20
dinamica celei de a doua specii pentru doua date initiale

Figura 30

0 1 2 3 4 5 6 7 8 9
4

6

8

10

12

14
dinamica primei specii

0 1 2 3 4 5 6 7 8 9
0

5

10

15

20
dinamica celei de a doua specii

Figura 31

35



0 1 2 3 4 5 6 7 8 9
0

1

2

3

4

5

6

7

8

9

10
interactiunea dintre trei specii

Figura 32

0 2 4 6 8 10 12 14 16 18
0

50

100

150

200

250
dependenta de param. diferiti (din.specia 1)

0 2 4 6 8 10 12 14 16 18
0

50

100

150
dependenta de parametri (dinamica specia 2)

Figura 33

0 2 4 6 8 10 12
0

10

20

30

40

50

60

70

80

90

100
interactiunea dintre o specie de vulpi si o specie de iepuri

Figura 34

36



0 2 4 6 8 10 12
0

10

20

30

40

50

60

70

80

90

100
interactiunea dintre o specie de vulpi si o specie de iepuri(R>F)

Figura 35

37



Laborator 9

Tematica: modelare cu aplicatii in medicina I

• Modelare dinamica HIV (model 1)

t=0:.5:10;

N0=26;

a=.2;

N=N0*exp(-a*t);

plot(t,N,’r’)

b=log(2)/a;

• Modelare dinamica HIV (model 2)

t=0:.5:10;

N0=26;

a0=.2;

N=N0*exp(-a0*t.^2/2);

plot(t,N,’r’)

b=sqrt(2*log(2)/a0);

• Modelare dinamica HIV (model 3)

t=0:.5:10;

N0=26;

a0=.2;

c=3;

N=N0*exp(-a0*(t.^(c+1))/c+1);

plot(t,N,’c’)

b=((c+1)*log(2)/a0).^1/(c+1);

• Model 2 -sol aprox

[teul,yeul]=eul(’funct1’,[0 10],26,.5)

plot(teul,yeul,’r’)

b=sqrt(2*log(2)/a0);
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• Model 3-sol.aprox

[teul,yeul]=eul(’funct2’,[0 10],26,.5)

plot(teul,yeul,’r’)

b=((c+1)*log(2)/a0).^1/(c+1);

• Comparare-model 2si model 3

[t,y]=eul(’funct2’,[0 10],26,.5)

[t,y1]=eul(’funct3’,[0 10],26,.5)

plot(t,y,’r’)

hold on

plot(t,y1,’g’)

• Comparare solutii aprox

[teul,yeul1]=eul(’funct’,[0 10],26,.5)

[teul,yeul2]=eul(’funct1’,[0 10],26,.5)

[teul,yeul3]=eul(’funct2’,[0 10],26,.5)

[teul,yeul4]=eul(’funct3’,[0 10],26,.5)

subplot(1,4,1)

plot(teul,yeul1,’r’)

subplot(1,4,2)

plot(teul,yeul2,’c’)

subplot(1,4,3)

plot(teul,yeul3,’*’)

subplot(1,4,4)

plot(teul,yeul4,’g’)

• Model 1 -sol aprox

[teul,yeul]=eul(’funct’,[0 10],26,.5)

plot(teul,yeul,’g’)

S-au utilizat urmatoarele functii:

funct.m

function w=funct(t,y)

a=.2;

w=-a*y;
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funct1.m

function w=funct1(t,y)

a0=.2;

w=-a0*t*y;

funct2.m

function w=funct2(t,y)

a0=.2;

c=1.2;

w=-a0*t^c*y;

funct3.m

function w=funct3(t,y)

a0=.2;

c=1.4;

w=-a0*t^c*y;
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Laborator 10

Tematica: modelare in medicina II (modelul Gompertz)

• Model Gompertz-sol. aprox

[t,y]=eul(’funct4’,[0 9], 20,.05)

plot(t,y,’c’)

• Model Gompertz generalizat -sol. aprox

clear all

[t,y]=eul(’func6’,[0 9], 20,.05)

plot(t,y)

• Comparare Gompertz versus Gompertz generalizat cu doua valori pentru a

[t,y]=eul(’funct4’,[0 9], 20,.05);

[t,y1]=eul(’funct5’,[0 9], 20,.05);

[t,y2]=eul(’func6’,[0 9], 20,.05);

subplot (1,2,1)

plot(t,y,’r’)

hold on

plot(t,y1,’g’)

subplot(1,2,2)

plot(t,y,’r’)

hold on

plot(t,y2)

• Dependenta de parametri

clear all

[t,y1]=eul(’funct106’,[0 9], 20,.05)

[t,y4]=eul(’funct109’,[0 9], 20,.05)

[t,y5]=eul(’funct5’,[0 9], 20,.05)

plot(t,y1,’r’)

hold on
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plot(t,y4)

plot(t,y5,’g’)

• Efectele alegerii pasului de discretizare!!!!

clear all

[t,y1]=eul(’funct5’,[0 9], 20,.5)

[t2,y2]=eul(’funct5’,[0 9], 20,.2)

plot(t,y1,’r’)

hold on

plot(t2,y2,’g’)

s-au utilizat urmatoarele functii:

func6.m

function w=func6(t,y)

r=2;

k=7;

a=.5;

w=r/a*y*(1-(y/k)^a);

funct5.m

function w=funct5(t,y)

r=2;

k=7;

a=.00000089;

w=r/a*y*(1-(y/k)^a);

funct4.m

function w=funct4(t,y)

r=2;

k=7;

w=-r*y*log(y/k);

funct106.m

function w=funct106(t,y)

r=2;

k=7;
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a=1;

w=r/a*y*(1-(y/k)^a);

funct107.m

function w=funct107(t,y)

r=2;

k=7;

a=.2;

w=r/a*y*(1-(y/k)^a);

funct108.m

function w=funct108(t,y)

r=2;

k=7;

a=3;

w=r/a*y*(1-(y/k)^a);

funct109.m

function w=funct109(t,y)

r=2;

k=7;

a=.5;

w=r/a*y*(1-(y/k)^a);
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Laborator 11

Tematica: modelare in medicina III (modele de dezvoltare tumora)

• Model dezvoltare naturala tumora-sol. exacta

t=0:.25:9;

N0=4;

a=1.5;

a1=2;

N=exp((a1-a)*t)*N0;

plot(t,N,’c’)

• Model dezvoltare naturala tumora-sol. aprox

[teul,yeul]=eul(’funct1’,[0 9], 4,.25);

[trk2,yrk2]=rk2(’funct1’,[0 9], 4,.25);

[trk4,yrk4]=rk4(’funct1’,[0 9], 4,.25);

plot(teul,yeul,’go’)

hold on

plot(trk2,yrk2,’c*’)

plot(trk4,yrk4,’r’)

• Comparare sol.exacta cu sol. aprox

t=0:.25:9;

N0=4;

a=1.5;

a1=2;

N=exp((a1-a)*t)*N0;

[teul,yeul]=eul(’funct1’,[0 9], 4,.25);

[trk2,yrk2]=rk2(’funct1’,[0 9], 4,.25);

[trk4,yrk4]=rk4(’funct1’,[0 9], 4,.25);

plot(t,N,’o’)

hold on
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plot(teul,yeul,’g’)

plot(trk2,yrk2,’*’)

plot(trk4,yrk4,’r’)

• Model dezv tumora II t=0:.25:50;

N0=5;

D=20;

N=exp(log(2)/D*t)*N0;

plot(t,N,’c’)

• Model II-sol. aprox

[teul,yeul]=eul(’funct’,[0 50], 5,.25);

[trk2,yrk2]=rk2(’funct’,[0 50], 5,.25);

[trk4,yrk4]=rk4(’funct’,[0 50], 5,.25);

plot(teul,yeul,’go’)

hold on

plot(trk2,yrk2,’c*’)

plot(trk4,yrk4,’r’)

• Model II-comparare

t=0:.25:50;

N0=5;

D=20;

N=exp(log(2)/D*t)*N0;

[teul,yeul]=eul(’funct’,[0 50], 5,.25);

[trk2,yrk2]=rk2(’funct’,[0 50], 5,.25);

[trk4,yrk4]=rk4(’funct’,[0 50], 5,.25);

plot(t,N,’mo’)

hold on

plot(teul,yeul,’g’)

plot(trk2,yrk2,’c*’)

plot(trk4,yrk4,’r’)

• Model 1 versus model 2

clear all;

t=0:.25:10;

N0=5;
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D=2;

N=exp(log(2)/D*t)*N0;

plot(t,N,’r’)

hold on

a=1.5;

a1=2;

N=exp((a1-a)*t)*N0;

plot(t,N,’g’)

• Dinamica interactiunii limfocite -tumora (model 3)

[t,y]=eul(’funct2’,[0 10],[2 5],.25)

plot(t,y(:,1), ’r’)

hold on

plot(t,y(:,2),’g’)

• Sol. aproximative in studiul dinamicii unei tumori (model 3)

clear all;

[teul,yeul]=eul(’funct2’,[0 10], [2 5],.25);

[trk2,yrk2]=rk2(’funct2’,[0 10], [2 5],.25);

[trk4,yrk4]=rk4(’funct2’,[0 10], [2 5],.25);

plot(teul,yeul(:,2),’g’)

hold on

plot(trk2,yrk2(:,2),’c*’)

plot(trk4,yrk4(:,2),’r’)

S-au utilizat urmatoarele functii

funct.m

function w=funct(t,y)

D=20;

w=log(2)/D*y;

funct1.m

function w=funct1(t,y)

a=1.5;

a1=2;

w=(a1-a)*y;
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funct2.m

function w=funct2(t,y)

a=.2;

b=.05;

d=.29;

k=.1;

f=.001;

u=.1;

w(1)=a*y(1)-b*y(1)*y(2);

w(2)=d*y(1)*y(2)-k*y(1)-f*y(2)-u;
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Laborator 12

Tematica: modelare in epidemiologie

• Modelul SI

clear all;

[t,y]=eul(’funct0’,[0 150],[50 10],.5)

plot(t,y(:,1),’c’)

hold on

plot(t,y(:,2),’g’)

• Modelul SIR

[t,y]=eul(’funct1’ ,[0 10],[2 1 2], .5)

plot(t,y(:,1),’r’)

hold on

plot(t,y(:,2),’g’)

plot(t,y(:,3))

• Modelul SIR cu vaccinare

[t,y]=eul(’funct2’ ,[0 10],[2 1 2], .5)

plot(t,y(:,1),’r’)

hold on

plot(t,y(:,2),’c’)

plot(t,y(:,3),’g’)

• Modelul SEIS

clear all;

S0=380;

E0=990;

I0=200;

N=S0+E0+I0;

[t,y]=rk4(’funct’ ,[0 10] ,[S0/N E0/N I0/N], .2)

plot(t,y(:,1),’r’)
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hold on

plot(t,y(:,2))

plot(t,y(:,3),’g’)

• Modelul SEIR

clear all s0=500;

e0=700;

i0=100;

r0=50;

[t, y]=rk4(’fseir’,[0 60],[s0 e0 i0 r0],.1);

plot(t,y(:,1),’r’)

hold on

plot(t,y(:,2),’g’)

plot(t,y(:,3))

plot(t,y(:,4),’c’)

• Dinamica infectati in modelul SEIR (diferite date initiale)

clear all s0=500;

e0=700;

i0=100;

r0=50;

[t, y1]=rk4(’fseir’,[0 260],[500 700 100 0],.1); [t, y2]=rk4(’fseir’,[0 260],[1000

800 500 0],.1); [t, y3]=rk4(’fseir’,[0 260],[2000 1000 900 0],.1); [t, y4]=rk4(’fSEIR’,[0

260],[3000 1200 1000 0],.1);

plot(t,y1(:,3),’r’) hold on plot(t,y2(:,3),’g’) plot(t,y3(:,3),’m’) plot(t,y4(:,3),’c’)

S-au utilizat urmatoarele functii:

funct.m

function w=funct(t,y)

r=10;

p=.4;

i=5;

l=3;

b=r*p;

d=1/l;

c=1/i;
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w(1)=-b*y(1)*y(3)+c*y(3);

w(2)=b*y(1)*y(3)-d*y(2);

w(3)=d*y(2)-c*y(3);

funct0.m

function w=funct0(t,y)

r=.027;

b=.0099;

w(1)=-r*b*y(2)*y(1);

w(2)=r*b*y(2)*y(1);

funct1.m

function w=funct1(t,y)

a=.01;

b=.25;

c=1.2;

w(1)=-a*y(1)*y(2);

w(2)=a*y(1)*y(2)-b*y(2);

w(3)=b*y(2);

funct2.m

function w=funct2(t,y)

a=.01;

b=.25;

c=1.2;

w(1)=-a*y(1)*y(2)-c;

w(2)=a*y(1)*y(2)-b*y(2);

w(3)=b*y(2)+c;

fseir.m

function w=fseir(t,y)

b=.15;

d=0.0721;

c=0.0567;

w(1)=-b*y(1)*y(3)/(y(1)+y(2)+y(3)+y(4));

w(2)=b*y(1)*y(3)/(y(1)+y(2)+y(3)+y(4))-d*y(2);

w(3)=d*y(2)-c*y(3);
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w(4)=c*y(3);
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Laborator 13

Tematica: modelarea unor procese financiare

• Dinamica fond investitii I-solutie exacta

t=0:.5:10;

S0=1000;

a=.02;

S=S0.*exp(a*t);

plot(t,S,’c’)

• Dinamica fond investitii II-sol.aprox

[trk4,yrk4]=rk4(’funct’,[0 10], 1000, .5)

plot(trk4,yrk4,’c’)

• Dinamica fond investitii II-comparare solutii aproximative

[t,y1]=rk4(’funct’,[0 10], 1000, .5)

[t,y2]=rk2(’funct’,[0 10], 1000, .5)

[t,y3]=eul(’funct’,[0 10], 1000, .5)

plot(t,y1,’o’)

hold on

plot(t,y2,’g’)

plot(t,y3,’r’)

• Dinamica investitie fond 1 versus fond 2

t=0:.2:10;

S0=1000;

a=.02;

S=S0.*exp(a*t);

[t,y]=rk4(’funct’,[0 10], 1000, .2)

plot(t,S,’g’)

hold on

plot(t,y,’r’)
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S-a utilizat urmatoarea functie:

funct.m

function w=funct(t,y) a0=.06; b=.6; w=a0*exp(-b*t)*y;
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Laborator 14

Tematica: asupra reprezentarii solutiilor unor probleme antiplane

Fie Ω = (0, 1)× (0, 1) ⊂ R2.

Problema 1 (Probleme Dirichlet omogene).{
−△u = f, (x, y) ∈ Ω,
u = 0, (x, y) ∈ ∂Ω.

(1)

Problema 2 (Probleme antiplane in deplasari tractiuni). −△u = f, (x, y) ∈ Ω,
u = 0, (x, y) ∈ Γ0,
∂u
∂ν

= g, (x, y) ∈ Γ1.
(2)

Exemplul 1. Fie

f(x, y) = 25π2 sin(4πx) · sin(3πy).
Solutia Problemei 1 este

u(x, y) = sin(4πx) · sin(3πy).
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Exemplul 2. Fie

f(x, y) = 50 · [x · (1− x) + y · (1− y)].

Solutia Problemei 1 este

u(x, y) = −25 · x · (1− x) · y · (1− y).

Exemplul 3. Fie

f(x, y) = sin(
πx

2
) · [−π2

4
· y · (1− y)2 + 6 · y − 4]

,

g(x, y) = 0

,

Γ0 = {(x, y) ∈ Ω : x = 0, y = 0}

,

Γ1 = {(x, y) ∈ Ω : x = 1, y = 1}.

Solutia Problemei 2 este

u(x, y) = sin(
πx

2
) · y · (1− y)2.
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Exemplul 4. Fie

f(x, y) = sin(
πx

2
) · [π

2

4
· y · (y − 1)2 − 6 · y + 4]

,

g(x, y) = 0

,

Γ0 = {(x, y) ∈ Ω : x = 0, y = 0}
,

Γ1 = {(x, y) ∈ Ω : x = 1, y = 1}.
Solutia Problemei 2 este

u(x, y) = − sin(
πx

2
) · y · (y − 1)2.
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