;> restart;
| Problem 2.1
> f:= x->x"6;
Digits:=40;
xx :=sqrt(2.0);
hﬂzx—%f
Digits =40
i xx = 1.414213562373095048801688724209698078570
> N:= h -> (f£f(xx+h)-£f(xx))/h;

N:=h—>f(xx+h})l —f(xx)

> N2:= unapply (2*N(h/2) -N(h) ,h) ;

1

6
AQ:==h—»-—-(4 ((]ﬂ414213562373095048801688724209698078570-+-%—h)

h

—-&000000000000000000000000000000000000011J)

((1.414213562373095048801688724209698078570—l—h)6

_1
h
— 8.000000000000000000000000000000000000011 )

> for j from 1 to 30 do
print (j,N2 (104 (-3j) ) -6*xx"5) :
od:

1, -0.30609454959486488466095863142214970718
2, -0.00285100146470821468509343953707741711
3, -0.00002830677867302060343478278069305971

4, -2.8286521321709050500621264545571 10
5, -2.82844962482043640337796478571 10”
6, -2.828429374746932559817388571 107"

7, -2.8284273497461975219388571 102
8, -2.82842714724619015388571 10°"°
9, -2.828427126996175388571 107"
10, -2.8284271248275388571 107
11, -2.82842713275388571 107
12, -2.828303275388571 10
13, -2.9103275388571 10°%

14, 1.896724611429 102°
15, 6.1896724611429 10"

16, 2.061896724611429 10
17, 1.7061896724611429 107
18, -1.52938103275388571 107!
19, -5.2938103275388571 10
20, 5.947061896724611429 10™°
21, 1.75947061896724611429 107'®
22, 1.875947061896724611429 107"
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23, 2.875947061896724611429 107"
24, 1.82875947061896724611429 107
25, -1.17124052938103275388571 107"
26, 2.1882875947061896724611429 107"

27, -2.8117124052938103275388571 107"°
28, 5.71882875947061896724611429 107"
29, 4.571882875947061896724611429 10!

i 30, 2.04571882875947061896724611429 107
| Problem 2.2

restart:

with (LinearAlgebra) :
N:=2;

v:=Vector (N+1) :

> for j from 0 to N do v[j+1l]:=j/N; od:
> v,
> L := proc( N::integer, i::integer, v::Vector, x)
> [ description "Lagrange function";
> local j,T;
> T:=1:
> for j from 0 to N do
> if (j<>i) then T:= T*(x-v[j+1])/(v[i+1l]-v[j+1])
> fi;
> od;
> T;
> end proc;
N:=2
o ]
1
2
1
L :=proc(N::integer, i:integer, v::Vector, x)
local j, T;
description "Lagrange function";
T':=1; for j from 0 to N do
ifj<>ithen T:=7T* (x —v[j+1])/(v[i+1] —v[j+1]) end if
end do;
T
| end proc
[> T:=0;

for j from 0 to 2 do T:= T+ (£f||3j)*L(2,],v,x) ;0od;
p:= unapply(T, x);

T:=0
T=-f0(-2x+1)(x—1)
T=-f0(-2x+1)(x—1)—4fIx(x—1)

T=-f0(-2x+1)(x—1)—4fIx(x—1)+22x (x—%)
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p=x—>-f0(-2x+1) (x—1)—4flx(x—1)+2f2x (x——)
> int(p(x),x=0..1);
e
6 3 6

;Problem 2.3
> restart:
with (CurveFitting) ;

[ArrayInterpolation, BSpline, BSplineCurve, Interactive, LeastSquares, Polynomiallnterpolation,
| Rationallnterpolation, Spline, Thielelnterpolation ]

> t:=Vector (3) ;
y:=Vector (3) ;

0
t=10
0
0
y=10
0
=> t[1l]:=1; »
t[2]:= 3/2;
t[3]:= 2;
for j from 1 to 3 do y[j]l:=f| ]| (j-1); od;
t=1
ym 2
=2
y, =0
Vv, =f1
y3 =12

=> int (PolynomialInterpolation(t,y,x) ,x=1..2);
1 2 1

- = ] -
i TS
| Problem 2.4

> restart:
with (CurveFitting) ;

[Arraylnterpolation, BSpline, BSplineCurve, Interactive, LeastSquares, Polynomiallnterpolation,
| Rationallnterpolation, Spline, Thielelnterpolation ]

[> t:=Vector (4) ;

y:=Vector (4) ;

g0:= h-> £0+h*df0;

gl:= h-> fl+h*dfl;

6

)

®

®

(10)

an
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0
0
0
0
0
0
0
0

g0 = h—0 +h df
gl = h—fl +hdfl

t[1]:= XO0+hl;

t[2]:= X0+h2;

t[3]:= X1+h3;

t[4]:= X1+h4;
t,:=X0+hl
Q:ZA@-+h2
%:=Aﬂ-+h3
ty:=XI+ hd

for j from 1 to 2 do yI[jl]:
for j from 3 to 4 do yI[jl]:

go(h||3); od;
gl(h|[]); od;

v, =0 +hl dfo
vy =10+ h2 dfo
vy =f1+h3 df]
v, =f1 + h4 df1

limit(limit(limit(limit (PolynomialInterpolation(t,y,x),h4=0) ,6,h3=0),6h2=0),

hl=0) ;
1

(-XI + X0)°
—2XPP A + X1 df0x 4+ X1 dfl X —3 X1 f0x* 43 X1 f1 x* — XI* dfl x* + XI° dfo x + X0 X1 df1
— X0 dfl x + 2 X0 df1 x* + X0 dfo x* — 3 X0 05 +3 X0 1 xX* — X0 dfo x> — X0 dfl x> — X0 dfo XI°
— 2 X0* X1 df0x — X0* X1 df1 x — 6 X0 X1 f1 x + 6 X0 X1 f0x — X0 X1 dfl x* + 2 X0 X1* df] x
+ X0 XI* dfo x + X0 X1 dfo x*)

P:= unapply(%,£0,df0,£f1l,dfl,x);

= (f0, dfv, f1, dfl, x) — - % (XOPXPdfo+XP 0420 —2f1x° — X0 f1 — X1 dfl ¥°
(-X1 + X0)

— X0 dfl x + 3 X0 X1 f1 —3 X0 f0x* + XI° dfo x — X0 df0 x> + 2 X0? dfl x* + 3 X1 f1 x* + 3 X0 1 x*
— 3 X1 f0x* — X0° XI* df] — X0 dfo XI° + X0 X1 dfl —3 XOXI* 0 + X1 dfl x° —2 XI* dfo x°

+ X1 df0 x> — X0dfl x° + X0% dfo x* — 2 X0° X1 df0 x — X0° X1 dfl x — 6 X0 X1 fI x + 6 X0 XI f0x

— X0 X1 dfl x* +2 X0 XI* df] x + X0 XI* dfo x + X0 X1 dfv x*)

(X0* X1* dfo — XO* XI* df1 +3 XO* X1 f1 =3 XOXI*f0+XP f0+2 /0% —2f1x° — X0 f1

X0:=0;X1:=1;
X0:=0
Xl =1
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> P(£0,df0,f1,dfl,x);
0 —2d0x* —dfl X +dx> +dflx =30 +3f15°+20xX —2f1x +dfox
> int (P (£0,df0,f1l,dfl,x),x=0..1) ;
1 1 1 1
Edfo—ﬁdf]-i-gﬂj-i-zf]
> P(£0,d£0,fl,£fl,x);
f0—=2d0x* +dfox =302 +2f1° +20x —f1x +dfox
> int (P (£0,df0,f1,f1l,x),x=0..1) ;

1 1 5
2 dfo + 2ﬁ9+ 2 f1
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