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MALTAB #&F tF:

%% Math Exp Homework 2 T4

o°

%% Define the constants of the boat.

5 % Global variables

global v1;
global v2;
vl = 2;

v2 = 2;

k =vl / v2;
d = 100;

3 %% Runge Kutta Method for velocity estimation

ts = 0:1:265;

[t, xy] = ode23s (exypartial, ts, [0, dl);
x = xy(:,1);
y = xy(:,2);

o°

Trim x,y for better plot

= max(x, 0);

X
y = max(y, 0);

%% Analytical Solutions
ana = 0:0.1:100;

X
y_ana = (x_ana ./ 2) .* ((d ./ x_ana) .A k — (x_ana

%% Plot the figure

figure;

set (gcf,’Position’, [100,100,760,320])
% x(t), y(t)

subplot(1,2,1);

[AX] = plotyy(t,x,t,y);

grid on;

xlabel (' Time’) ;

35 legend ('x(t) ", 'y(t)’);

7 % y(x)

subplot(1,2,2);

hold on;

plot(x, y);

plot(y_ana, x_ana, 'b—', ’'LinewWidth’, 2);

xlabel ('x');

3 ylabel ('y’);

set (gca, 'ydir’, 'reverse’)

5 legend (’y(x) %', 'y(x) %')

./ d)

Get the position of a boat crossing river at arbitrary time
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7 %% Output Tables

% Columns = t y x(num) x(ana)
t_output_indice = [1:8:266];

t_output = t(t_output_indice) ;
y_output = y(t_output_indice) ;

x1_output = x(t_output_indice) ;

53 x2_output = (y_output ./ 2) .* ((d ./ y_output) .A k — (y_output ./ d) .A k);
csvwrite (’table’, [t_output, y_output, x1_output, x2_output])
Hrr, xypartial BRESLELUI R :
function [ dx ] = xypartial( t, x )
global vl;
global v2;
norm = sgrt(x(l) A 2 + x(2) A 2);
dx = [vl — v2 * x(1) / norm; — v2 * x(2) / norm];
end
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BfE (s) y(m) HME z(m) B 2(m) | B1E (s) y(m) H{E z(m) MR z(m)
0.0 100.0 0.0 0.0 48.0 12.78 15.649 15.59
4.0 92.002 3.8368 3.8358 52.0 8.12 13.152 13.091
8.0 84.018 7.3279 7.3245 56.0 4.3946 10.079 10.021
12.0 76.067 10.444 10.437 59.0 2.3 7.459 7.4085
16.0 68.172 13.151 13.14 60.0 1.7454  6.5375 6.4903
20.0 60.363 15.414 15.398 61.0 1.26561  5.596 5.5528
24.0 52.676 17.196 17.173 62.0 0.86066 4.6374 4.5987
28.0 45.16 18.455 18.427 63.0 0.53305  3.6645 3.6311
32.0 37.874 19.151 19.117 64.0 0.28315 2.6803 2.653
36.0 30.892  19.245 19.205 65.0 0.11154 1.6878 1.668
40.0 24.305 18.705 18.659 66.0 0.0185  0.69011 0.67995
44.0 18.225  17.508 17.455 67.0 0.0 0.0 0.0

R 1:vg = 1m/s FITEHL T/ MERINTLEUE
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BYE) (s) y(m) #HIE z(m) BT 2(m) | BHE (s) y(m) HE r(m) B 2(m)
0.0 100.0 0.0 0.0 26.0 48.0 0.0 0.0
2.0 96.0 0.0 0.0 28.0 44.0 0.0 0.0
4.0 92.0 0.0 0.0 30.0 40.0 0.0 0.0
6.0 88.0 0.0 0.0 32.0 36.0 0.0 0.0
8.0 84.0 0.0 0.0 34.0 32.0 0.0 0.0
10.0 80.0 0.0 0.0 36.0 28.0 0.0 0.0
12.0 76.0 0.0 0.0 38.0 24.0 0.0 0.0
14.0 72.0 0.0 0.0 40.0 20.0 0.0 0.0
16.0 68.0 0.0 0.0 42.0 16.0 0.0 0.0
18.0 64.0 0.0 0.0 44.0 12.0 0.0 0.0
20.0 60.0 0.0 0.0 46.0 8.0 0.0 0.0
22.0 56.0 0.0 0.0 48.0 4.0 0.0 0.0
24.0 52.0 0.0 0.0 50.0 0.0 0.0 0.0

® 2 vy = 0m/s FITFOL T /MERINTLEUE

BfE (s) y(m) HE z(m) BT 2(m) | BHE (s) y(m) ¥{E r(m) B 2(m)
0.0 100.0 0.0 0.0 30.0 40.396  9.2506 9.2327
1.5 97.0 0.73874 0.73864 31.5 37.477  9.3079 9.2879
3.0 94.0 1.4543 1.4541 33.0 34.572 9.3092 9.2882
4.5 91.001 2.1463 2.1456 34.5 31.682  9.2519 9.2298
6.0 88.002 2.8134 2.8124 36.0 28.811 9.1322 9.1085
7.5 85.004 3.4555 3.4537 37.5 25.961  8.9437 8.9193
9.0 82.007 4.0709 4.0686 39.0 23.136  8.6828 8.6567
10.5 79.011 4.6591 4.6561 40.5 20.342 8.3409 8.3142
12.0 76.017 5.2194 5.2153 42.0 17.583  7.9114 7.8836
13.5 73.025 5.7498 5.7451 43.5 14.868  7.3846 7.3556
15.0 70.035 6.2503 6.2444 44.5 13.088  6.9725 6.9439
16.5 67.048 6.7189 6.7119 45.5 11.335  6.5086 6.4791
18.0 64.065 7.154 7.1463 46.5 9.6166  5.9857 5.9569
19.5 61.085 7.5557 7.5463 47.5 7.9367  5.3995 5.3702
21.0 58.11  7.9207 7.9103 48.5 6.3068  4.7405 4.7123
22.5 55.14  8.2477 8.2365 49.5 4.7383  3.9997 3.9726
24.0 52.175 8.5366 8.5233 50.5 3.2515  3.1621 3.1382
25.5 49.217 8.7827 8.7686 51.5 1.8789  2.2082 2.1896
27.0 46.268  8.9854 8.9702 52.5 0.68658 1.1046 1.0938
28.5 43.326  9.1431 9.1258 53.5 0.0 1.0786e-08 0.0

R 3 vp = 0.5m/s BITEHLT /M RIATZEE
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5: vy = 1.5m/s HIIGHL N IMIEIRIATE

30 40

B8 (s) y(m) E 2(m) B 2(m) | BFE (s) y(m) ¥E 2(m) B 2(m)
0.0 100.0 0.0 0.0 90.0 0.34391 12.161 12.106
5.0 90.009 7.1147 7.1129 95.0 0.13664 9.6637 9.6126
10.0 80.083 13.408 13.402 99.0 0.053902 7.6641 7.6184
15.0 70.307 18.805 18.794 100.0 0.04112 7.1642 7.12
20.0 60.788 23.243 23.225 101.0 0.03076 6.6642 6.6216
25.0 51.652 26.677 26.653 102.0 0.022495 6.1642 6.1233
30.0 43.04 29.094 29.063 103.0 0.016023 5.6642 5.6254
35.0 35.096 30.52 30.483 104.0 0.011058 5.1642 5.1273
40.0 27.948 31.026 30.983 105.0 0.0073499 4.6642 4.6296
45.0 21.695 30.725 30.676 106.0 0.004663 4.1642 4.1318
50.0 16.383 29.755 29.701 107.0 0.0027912 3.6642 3.6343
55.0 12.008 28.266 28.208 108.0 0.0015496 3.1642 3.1371
60.0 8.5147 26.399 26.338 109.0 0.00077713 2.6642 2.6399
65.0 5.8162 24.271 24.21 110.0 0.00033735 2.1642 2.1429
70.0 3.8021 21.978 21.915 111.0 0.00011713 1.6642 1.6449
75.0 2.3573 19.583 19.521 112.0 2.7407e-05 1.1642 1.144
80.0 1.3677 17.133 17.072 113.0 2.5694e-06  0.66424 0.63304
85.0 0.72778 14.654 14.595 114.0 0.0 0.16424 0

K 4: vy = 1.5m/s BT /MR BT EE
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WELER vy =2m/s BUEPSREEEIE 657r. SWENRR LB WER 5HR.
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6: vy = 2m/s HITEDBL R/ NMERIATZE

B8 (s) y(m) #HE 2(m) B 2(m) | BHE (s) y(m) HE 2(m) B 2(m)
0.0 100.0 0.0 0.0 136.0 0.70705 50.005 49.998
8.0 84.073 14.663 14.659 144.0 0.5131 50.006 49.999
16.0 68.657 26.44 26.431 152.0 0.37224 50.007 49.999
24.0 54.401 35.216 35.203 160.0 0.27006 50.007 50.0
32.0 41.915 41.224 41.216 168.0 0.196 50.007 50.0
40.0 31.587 45.022 45.011 176.0 0.14221 50.007 50.0
48.0 23.438 47.265 47.253 184.0 0.10316 50.008 50.0
56.0 17.225 48.525 48.516 192.0 0.074856 50.008 50.0
64.0 12.585 49.216 49.208 200.0 0.054325 50.008 50.0
72.0 9.1642 49.588 49.58 208.0 0.039413 50.008 50.0
80.0 6.6636 49.786 49.778 216.0 0.028593 50.008 50.0
88.0 4.8405 49.89 49.883 224.0 0.020751 50.008 50.0
96.0 3.5135 49.946 49.938 232.0 0.015057 50.008 50.0
104.0 2.5499 49.975 49.967 240.0 0.010923 50.008 50.0
112.0 1.8509 49.99 49.983 248.0 0.0079251  50.008 50.0
120.0 1.343 49.999 49.991 256.0 0.0057517  50.008 50.0
128.0 0.97432 50.003 49.995 264.0 0.0041731 50.008 50.0

# 5 v =2m/s WIEDL /MR BT 2 EE

FTLAE H, RGOS 7E B4 A 50m A AL B I, 3X 5 M AT 1K 2 2 — 3
o (HRAEBERBRERE S, B ¢ K, (HR/DIHAA S RILARUNIEE, 7TRLZH
o DAEREEIL R, ARIFDE S, DLE TR PR R B A TP KR
BRI, DX IL N IRALIEENE B R,

L FERIERE - B VA BE NS BOWAS Il UG 0 T REREAT SR AR /N s R L 10 A A T e
A BAR B 2 b LR T,
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2.2 CH4-T10 3 £&h# -FEEFE
2.2.1 RBHEMRESHT

k= f(zn, y(zn)) =y (2n)
X T ko A ks, AEFH ZICREIRIT, A v = fo+ - fy:

ky = y/(xn) + thfx(mna y(*rn)) + thklfy($na y(wn)) + O(hz) = y’(xn) + thy//(mn) + O(hz)

ks =9/ (zn) + (1 — t)hy" (z,) + O(h?)

Yur = 0(ea) + ks + ks) = y(za) + by (@) + O(H)

Y(msn) = y(wn) + b/ (o) + o (@) + OGF)

2
Rk BV R A5 38 Ak T R 2

h2
Toi1 =Y(Tni1) — Yny1 = ??J”@n) + O(h?)

FROATERS ¢ U, %7 2 B SR EHE I T 2y ()

2.2.2 BEMSH

IHTREVERS, 2 fz,y) = =Xy, HP A >0 RANEXM ¢ =1, Ttk A
N

kl = _)\yn
k2 = _/\yn + /\thn
]{73 = _/\yn

PRl :

A2h?

Yns1 = (1 — hA + 5 )Un

A2h?

Yny1 = (1 — hA + 2 )yn

GEZEIRES R

A2h?
€nt1 = €n(1 —hA+ 5 )

N TERIERE, BREARK, & ZRIE:
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MATLAB 1&F #F:

%% Math Exp Homework 2 T5

o°

Get the velocity and depth of a falling backet

%% Define the constants of the backet.
% Global variables

5 global m;

global G;

global F;

global alpha;

m = 527.436 * 0.4536;

g = 9.8;

G=m* g;

F = 470.327 * 0.4536 * 9.8;

alpha = 0.08 * 0.4536 * 9.8 / 0.3048;

5 depth_water = 300 * 0.3048;

speed_limit = 40 * 0.3048;

%% Runge Kutta Method for velocity estimation
ts = 0:0.1:13;

v0 = 0;

[t, v] = oded5 (evpartial, ts, vO0);

%% Linear integral for depth integral

5 h = [0];

5 for i = 2:1length(t)
h = [h; trapz(t(l:i), v(1:1))];
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BHE (s) REE (ft/s) TOREEE (ft) | BHE (s) REE (ft/s) TORBE (ft)
11.1 37.6155 210.6495 12.1 40.9054 249.9113
11.2 37.9452 214.4275 12.2 41.2335 254.0182
11.3 38.2748 218.2385 12.3 41.5615 258.158
11.4 38.6042 222.0825 124 41.8892 262.3305
11.5 38.9334 225.9594 12.5 42.2169 266.5358
11.6 39.2625 229.8691 12.6 42.5443 270.7739
11.7 39.5914 233.8118 12.7 42.8716 275.0447
11.8 39.9201 237.7874 12.8 43.1988 279.3482
11.9 40.2487 241.7959 12.9 43.5258 283.6844
12.0 40.5771 245.8372 13.0 43.8526 288.0533

end

%% Plot the figure

[AX] = plotyy(t,h / 0.3048,t,v / 0.3048);

6 RIE S RGN [A] )AL AR

12

grid on;
33 set(AX (1), ’yTick’, 0:50:300);
set (AX(2), ’'yTick’, 0:10:60) ;

36 x1label (' Time'’) ;

37 ylabel (‘Value (measured by ft)’);

8 legend(’Depth’, ’Velocity’);

Hrr, vpartial BREEHIU T :

function [ dx ] = vpartial( t, x )
% Global variables
global m;
global G;
global F;
global alpha;
% RHS of the equation
dx = (6 — F — alpha * x) / m;

9 end

WEER BEFHITZE, WESHEERER AR 6w, i EE I E 8FiR.
ATCLE S, FHEUE ML ST L TS 20 B A R . 29 11.9 DI, R R &R
FEIRE] 40ft /s, TMHMLE Y& mEL) 240ft, A BIEHEIE, HEH K.

L M SRR AR, TR T B .

4 WERSEIW

WX KSR, B MATLAB AR SR AER 0 J7 2SR Ak o B S INIR Z1, 33 SE B
R EE T A T ITRERMR I AR, RRA LB R AR [FR, R LS
e, O MATLAB SR ISR 1 A B 2 A (IR & 2 I RERS 24
AT MR OB ISR I 45 8 H I D R



4 WERS I

Value (measured by ft)

300

250

N
o
o

150

100

50

13

Depth
Velocity

60

50

20

Time

B 8: A AR T A AN YR UR L BB I [R] ) AR AL TR - fEL v

14



