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Evag aAegumtwtiotig mndd amd €va agpookd@og oe evbela kat emimedn mtrion. H kivnon tov
OAEEMTWTLOTY TTEPLYPAWETAL KATA TTPOCEYYLOT ATtO TO AKOA0VB0 cVOTNUA EELCWOEWY :

¥y

omou xkat Yy tpoodlopillovv tn O€on Tou AAEEMTWTIOTH HE BAON TO CUOTNUA CUVTETAYUEVWY

IOV UTTAPXEL 0TO oxrjua. Ma m=80Kg, g = 9,81 m/s*, v =5.38 Ns’/m?, ko apXIKEG GLUVBRKEC:

=3134 m/s, Z—y =0

t=0 t=0

_ _o ¥

Na tpoodLop(CETE Kol VoL OXESLATETE TNV TPOXLA TOV OAEETTWTLOTN YL TA TTPWTA 55. N avAyeTe
To oboTnua Twv dVo, 2™ TA&ng, cuvnBwy A.E. o€ €va cuoTnua Tecodpwy 1 Ta&ng cuvribwy A.E.

KOl va TO AVCETE.

AYZH

To solve the problem the system of two second-order ODEs is rewritten as a system of four first-order
ODEs. This is done by introducing two new variables u, and w such that:

_ dx dy . du _ d'x  dw _ dy
n=—.w=—uand = ="—, —="—
dt dt dr dt” dt dt
With these definitions the system of two first-order ODEs is:
dx _ u# with the initial condition x(0) = 0
ol
du Yy [2 2 s A
— = —~uu" +w with the imtial condition w(0) = 134
dt n
‘-//-‘-' = w with the initial condition v(0) = 0
ol
‘—17‘1 = :u Ju~ 4w with the initial condition w(0) = 0
dr ’



function dxydt = F5_110DEs (t, xy)
m=80; g=9.81; gam=5.38;

dxydt(1,1) = xy(2);
dxydt(2,1) = - (gam/m) *xy (2) *sqrt ((xy (2) *2) + (xy (4) *2)) ;
dxydt(3,1) = xy(4);

dxydt(4,1) = -g- (gam/m) *xy (4) *sqrt ((xy (2) *2) + (xy (4) *2)) ;

% Solution
clear all
tspan = [0 5];

xyl(l) = 0;
xyl(2) = 134;
xyl(3) = 0;
xyl(4) = 0;

[T,Y] = ode45('F5_110DEs', tspan,xyl)
plot(Y(:,1),Y(:,3))

xlabel('x (m)'); ylabel('y (m)')
disp(' time (s) x (m) y (m)"')

disp ([T, Y(:,2), Y(:,4)])

RESULTS

time (s) x (m) y (m)

0.00000 134.00000 0.00000
0.06813 83.64697 -0.53999
0.12723 62.78007 -0.91274
0.20915 46.65026 -1.37848
0.32004 34.60537 -1.96987
0.47002 25.63269 -2.73943
0.67278 18.93978 -3.75272
0.94702 13.89856 -5.08330
1.31883 9.98826 -6.77631
1.81883 6.80784 -8.70368
2.31883 4.69499 -10.09806
2.81883 3.21196 -10.98619
3.31883 2.17576 -11.50163
3.81883 1.46334 -11.78269
4.31883 0.97990 -11.92978
4.81883 0.65457 -12.00467
5.00000 0.56534 -12.02133



