THEORY

10
y' =y-t, t\in[0.5 0.6], y (t)=-1+2e"t -t

Clear[t]; Aear [Yy]

Print ["Theoretical solution y(t)=",

DSol ve[{y'  [t]=Vy[t]-2t, y[0] =1}, y[t], t]]1]
Theoretical solution y(t)={{y[t]-2-e'+2t})}
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RK3

frt_, y_li=y-2t;
gt _1:=2-Exp[t]l+2t;

b-a
a=0.5:b=0.6,n=1 =—:;t =a; y =g[a];
n
X2 =N[g[t]]; x3 =Abs[y -x2];
Print["Initial value yo = ", X2];
Do[Print ["STEP : ", i]:
kl1=f[t, yl; Print["ky =", N[k1, 5]1;
k2 f[t | Ikl]-Print["k " N[k2, 5]7:
= + —, + y = y y ’
2 I3 ?
k3=f[t+l, y-1 *kl+2 1 k2]; Print["ks = ", N[k3

1
X=y+g| (k1 +4k2+ k3);

t =t +1;
tl=NJ[t];
X1 = N[X];
y =X; X2 =N[g[t]]; X3 =Abs[x1-x2];
Print ["time : ", t1, " num: ", x1, " th : , X2
Initial value yo = 1.351279
STEP : 1
ke = 0.3512787
ko = 0.2688427
ks = 0.1699194

time : 0.6 num: 1.377888
th : 1.377881 error : 7.009388x10°°



Print[i, "
Gauss-Sei del
1 , 0.7
2 , 1.03
3 0. 997

20

)

Theoreti cal val ue

Clear [x]; Clear [y]; Cear[z];

Solve[{2X -y =3, 3x+4y =10}, {X, Y}]

{({(Xx-=2, y->1}}

n=3; x=0.5;, y=0.5;

(3+Yy) /5;

(5-X) /2;

Print ["Gauss-Sei del " ]
Do[x1=Ff1[y, z]; yl=f2[x1, z];

flly_, z_]:
f2[x_, z 1:

", N[x1, 371, "

x=x1;y=yl, {i, 1, n}]

2.

15
1.985
2.0015
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", N[yl, 311;
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i)

3/ 8 COMPOSITE SIMPSON
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Clear[x]; F[x_] -=Log[1l+Xx"2];
thv = Integrate[f[Xx], {X, 0, 0.9}]
Print["Theoretical value = ']

b-a
a=0;b=0.9;n=——:;h=0.1;
0.1

SO=N[Ff[a]] +N[F[b]];S1=0;S2=0;S3=0;

Print[o, " , "," x= ",a," 7~ ", f[a]]
Do[y=a+ixh;S1+=N[f[y]]; Print[i, "™ , "," Xx=
Do[y=a+1%xh; S2+=N[F[y]]; Print[1, "™ , "," X= ,
Do[y=a+1*h; S3+=N[f[y]]; Print[1, "™ , "," x= ",
Print[n, " , "," x= ",b," 7 ", f[b]]

3
S = gh (SO+3S1+3S5S2+28S3);

Print["Composite 3/8 Simpson I (f)=", N[S], " AbsolL
0. 1996244
Theoretical value =
o , x= 0 ' 0
1 x= 0.1 0. 009950331
4 x= 0.4 0. 14842
7 x= 0.7 0. 3987761
2 x= 0.2 ' 0.03922071
5 , x= 0.5 ' 0.2231436
8 , x= 0.8 ' 0.4946962
3 x= 0.3 0.0861777
6 x= 0.6 0. 3074847
9. x= 0.9 ' 0.5933268

Conposite 3/8 Sinpson | (f)=0.1996227
Absol ute error  =1.644141 x10°°
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1)
Cl ear [X]
z = I nterpol ati ngPol ynom al [
{{1.5, 2.5}, {2, 3}, {2.2, 3.5}}, X]
Expand [
Z]
3.5+ (1.428571 +2.142857 (-1.5+X)) (-2.2 +X)

7.428571 -6.5Xx +2. 142857 x?
i)
Theoreti cal val ue

Print ["Equation : ", Expand[ (x*"2+1) (x-2)], '

Print ["Theoretical solution ; ",
NSol ve[—2+x—2x2+x3 == 0, X]]

Equation : -2+x-2x%2+x3 =0

Theoretical solution :

({X>0. -1. i}, {Xx=>0. +1. i}, {X>2.1)

Print [" Newt on Met hod" ]

f[X ]1:=x"3-2x"2+x-2

g[x 1:=3x"2-4x+1

x=1.8;

Do[y =x-f [x]/9[X]; z=N[yl;

Print[i, " , ", z] x=vy, {i, 1, 4}]

Newt on Met hod

1

2
3
4

: 2. 040909
: 2.001281
: 2.000001
: 2.

Oll

]
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LABORATORY

lo
Least Squares degree n=1

Cl ear [X];

data = {{1, 2.5}, {1.5, 2.5}, {2, -1.5}, {2.8, 1}};
Fit [data, {1, x}, X]

3.35785 - 1. 223479 x
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Theoreti cal Val ue

Clear [x]; f[x_]:=Log[l+x"2];
thv =Integrate[f [x], {x, 0, 0.9}];
Print ["Theoretical value =", thv]
Print [" "];

Theoretical value = 0.1996244

Nuneri cal Val ue

COMPOSI TE TRAPEZO DAL



©Sooooooo

—h =h —=h —=h —h —h —h —h —h —h
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Cl ear [f];
f[X_ ]:=Log[l+x"2];

h=0.1; a=0; b=0.9; n=bh;a

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

Print ["f (", a, ") =", f[a]];

StrO=f[a] +f[b];, SbO=Str0; Str1 =0; Sbl =0; Sb2 =0;
Do[a +=h; Strl +=f[a]; Print ["f (", a, ") =", f[a]], {i,
Print ["f (", a+h, ") =", f[b]];

Str =%h (StrO+2Strl);

Print ["Conposite Trapezoidal | (f)=", N[Str], " Absc
9.

) =0

1) = 0.009950331

2) = 0.03922071

3) = 0.0861777

4) = 0.14842

5) = 0.2231436

6) = 0.3074847

7) = 0.3987761

8) = 0.4946962

.9) = 0.5933268

Conposi te Trapezoidal 1 (f)=0.2004533

Absol ute error =0. 0008289138
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y1 =y_t =f[t’ Y],

t\in[0.5 0.6], y(t)=-1+2et -t
frrt, yl=y -1=(y-t)-1

flt ,y l:.=y-2t;

gt 1:=2-Exp[t]l+2t;

a=0.5b=0.6;1=0.1; n=1;

flpt_, y_1:=(y-t)-1;

t =0.5 y=g[al;

X2 =N[g[t]]; x3 = Abs[y -x21;

Print ["time", " , ", "nunerical",

: ", "theoretical", " , ", "error"J;

Do[X=y+| = f[t, yl+I| %I «f1[t, y]/2;
t =t +1]; t1=N[t]; x1=N[X]; VY =X;
X2 =N[g[t]]; x3 =Abs[x1l-x2];

Printtl, " : ", x1, " ,
x2, " : ", x31, {i, 1, 1}71;
time : nuneri cal : t heoreti cal : error
0.6 1. 385663 : 1. 377881 : 0. 007781796



