1.1 Some Basic Mathematical Models; Direction Fields
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clear,clc;

Xmin = 0; Xmax = 5;

Ymin = -2; Ymax = 3;

[t, Y] = meshgrid(Xmin:0.2:Xmax, Ymin:0.2:Ymax);
%S = dy/dt = slope at point (t,y)

= 3 - 2*%y;

sqrt(l + S.-~2); %length of the slope vector
% Create a unit vector (hypotenuse) from L,S

% scale by 0.5, color blue

q = quiver(t,y, 1./L, S./L, 0.5, "b");

%q - ShowArrowHead = “off";

axis([Xmin Xmax Ymin Ymax]);

xlabel "t*, ylabel "y-

title “Direction Field for dy/dt = 3 - 2*y~
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Directi_or_l Field for dy/dt = 3 = 2%y
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Direction Field _for dy/dt = -1 - 2*y
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Direction Field for dy/dt
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Direction Field for dy/dt
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clear,clc;

Xmin = 0; Xmax = 60;

Ymin = -10; Ymax = 60;

[t, y] = meshgrid(Xmin:2:Xmax, Ymin:2:Ymax);

% S = dy/dt = slope at point (t,y)

S = 9.8 - 0.004*(y-*y);

L = sqrt(1 + S."2); %length of the slope vector
% Create a unit vector (hypotenuse) from L,S
%-scale by 0.5, color blue

q = quiver(t,y, 1./L, S./L, 0.5, "b");

%q.ShowArrowHead = "off";

axis equal tight

Yaxis([Xmin Xmax Ymin Ymax]);
xlabel “t", ylabel “y*

title "Direction Field Tor dy/dt =

A/f(C¥'W z(/z/»//o;rﬁ‘/ much
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9.8 = 0.004%(y.*y)"

Direction Field for dy/dt = 9.8 - 0.004*(y.*y)
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clear,clc;
Xmin = 0; Xmax = 30;
Ymin = =10; Ymax = 30;

[t, vl meshgrid(Xmin:1:Xmax, Ymin:1l:Ymax);
% S = dy/dt = slope at point (t,y)

S=-2+t-y;
L = sqrt(1l + S."2); %length of the slope vector
% Create a unit vector Chypotenuse) from L,;S

scale by 0.5, color blue

= quiver(t,y, 1./L, S./L, 0.5,
%q.ShowArrowHead = "off";

axis equal tight
YaxisCXmin—XmaxYmin—Ymax]);
xlabel “t", ylabel "y~

"b*);

title "Direction Field for dy/dt = -2 + t - y*
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Direction Field for dy/dt = 3*sin(t) + 1 +y
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Direction Field for dy/dt

B e e T T Y YR W N Y
R e e T Y

B

\
\
\
\
\
A
\

R R T e AN NN NN
VR P P e P U N N N N
A P e P S NN
\
\
\

~

A P PR S S A
VAV G AN
R,
sz
r7

IRV NE NN
S

s
s s
Ry
Ry
Ry
Ll sty

P ) =) gy prnpy T s T = = T = |
bror ottt e e e b L NN
bror ot e e e e e B e b R NN
br st e e e e e ettt r e F e N N LN
e T PR e e b NN NN
R el i T T T TSR AR R RSN NNNNNYN
e et et T TSP ap A NN N
brormr ot ot e e e r e e AR RSN NANNNN
bror sttt et e N N A AN
ottt e e B N NN
R el TP P pe Py S A _——— e R R NN NN NN N Y
bt e v e e e R N R R R NN
e T SR B S N NN L NN
et et T PG N NN A NN NN NN
PSSt sttt n ot e e B T L ML NN R N
e T P B N N N N N N T
R e Rt T T PP P N UL N U
R e e R N N L N N O N T
e g P P A TSV N NN VY
R e T R B A S A
e P N N N T Y
R . P N T S N N L WY
R el P T YN N N SR Y

il

o

—

/
’
’ /
’ ’
v v
ce] ©

-0

20

15

10

24.



1.2 Solutions of Some Differential Equations
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20 c 5+ (y0 - 5)*exp(-t) y0 = 20,10,5,0,-10
. o ti10; \
y0 =[20, 10, 5, 0, -10]; 15[ \
hold OE )
T aan 25 + (0 - Sy exp(-D): 10
end plot(t, eqn)
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clear,clc;
% dy/dt = ay - b 5/2+(y0-5/2)*exp(-2t) y0 = 20, 5, 5/2, 0, -10
t =0:0.1:10; I
a = -2;
b = -5; |
y0 =[20, 5, 5/2, 0, =-10]}; 15 H
hold on \
for n = 1:5
eqn = b/a + (yo(n) - b/a)*exp(a*t);
plot(t, eqn)
d

en
hold off

xlabel "t*, ylabel "y~ Sl
title "5/2 + (y0-5/2)*exp(-2t) y0 = 20,5,5/2,0,-10"
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5 + (y0 -5)*exp(-2t) y0 = 20, 10, 5, 0, -10

20 |
clear,clc; |
% dy/dt = ay - b \
t = 0:0.1:10; 15 |
a = -2; \
b = -10;
y0 =[20, 10, 5, 0, -10]; \
hold on 10}t
for n = 1:5
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