17 June 2016

THECORY

lo
y'=1-y+t, 1<t<1.1, y (t) =t +Exp[-t]

Theoreti cal sol uti on

Cl ear [t ]

glt_1:=t +EXp[-1];

Sinplify[D[g[t], t]1-1+g[t]-t]

y=9I[1];

Print ["Initial value yo =", vy, " =", N[Yy]]

0

- 1
Initial value yo = 1+ — = 1.367879
(&
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flt .,y li=1-ya+t;
a=1 b=1.1;n=1;1 =0.1; t =1;
X2 =N[g[t]]; X3 =Abs[y-x2]; y=90I[1];

Print ["Initial value yo = ", x2];
Do[Print[”STEP ", 0]y kl=f[t, yl; Print ["ky =
k2 = f t+|—, y+| kl]; Print ["k, = ", N[k2, 711;
2 2
I | k2 :
k3=Ff [t +—, y+ ]; Print ["ks = ", N[k3, 7]17;
2 2
k4 =f [t +], y+1 k3]; Print ["kg = ", N[k4, 7]1;
x=y+%| (k1 +2k2+2k3+k4);
t =t +1:
tl=NJ[t];
X1 = N[X];
y =X; X2 =N[g[t]]; X3 =Abs[x1-x2];
Print ["time : ", t1, ", nunerical ",ox1, ",
Initial value yo = 1.367879
STEP : 1
ke = 0.6321206
ko, = 0.6505145
ks = 0.6495948
ks = 0.6671611
time : 1.1, nunerical : 1.432871
, theoretical : 1.432871, error : 3.015289x10°8
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Cl ear [X]
f[X_ 1:=5qrt[1l+x"2]
th=N[Integrate[f [x], {x, 0, 0.4}]1;

Print ["Theoretical value : ", th]
Theoretical value : 0.4104243
P[x_]:=Interpol ati ngPol ynom al [

{{0, f[0]}, {0.2, f[0.2]}, {0.4, f[0.47}}, X]
nunl = N[I ntegrate[P[x], {X, 0, 0.4}]11;
Print ["Interpolating Polynomal : ", Expand[P[x]]]
Print [" Approxi mation : ",
nunml, ", error =", Abs[nunl-th]]
I nterpolating Polynomal : 1. +
0. 005456624 x + 0. 4678144 x?

Approxi mation : 0.4104166, error = 7.680253x10°
COVPCSI TE TRAPEZO DAL
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Cl ear [Xx]

f[X 1:=5qrt[1l+x"2]

n=4; a=0; b=0.4; h=0.1;

TV=N ntegrate[f [X], {X, a, b}];

Print ["Theoretical value =", TV]; Print[" "7;
StrO=f[a] +f [b]; SbO=Str0; Strl =0;

Do[a +=h; Strl1+=fT[a], {i, 1, n-1}]

1
Str =§h (StrO+2Strl);

Print ["Conposite Trapezoidal | (f)=", N[Str], " Absc
Theoreti cal val ue =0.4104243

Conposite Trapezoidal | (f)=0.4107339
Absol ute error =0. 0003096075
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Cl ear [Xx]

Print ["Theoretical solution : ",

NSol ve[x"3-2==0, X]]

f[X ]:=x"3-2

Print ["f (x)=", f[x], ", f’"(x)=", D[f[x], X]]

Pl ot [f [x], {X, -3, 3}, PlotStyle > {Red, Thick},
AxesLabel - {"x", "f (x)"},

BaseStyle » {FontFam ly - "Arial", FontSize » 14}]

Cl ear [X]

gix_J1:=Sinmplify[x-f[x]/ (3x"2)]

Print ["Ri ght hand-side: x-f (x)/f’ (x) =", g[X]]
x =1.2;

Print ["Initial value : ", X]

Doy = g[X];

Print[i, " , ", N[y, 1011; x=vy, {i, 1, 3}]

Theoretical solution : {{x - -0.6299605-1.091124 1},
(X - -0.6299605 +1.091124 1}, {Xx —1.259921};

f(x)=—2+x3, f’ (x)=3x2
f(x)

20"

-20"

_30¢

_ _ 2<1+Xﬂ
R ght hand-side: x-f (x)/f’ (x) =
3 x2
Initial value : 1.2
1 , 1.262963
2 , 1.259928

3 : 1. 259921



