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=> restart:
>f 1= (5*x23 - 3*x -2)/((2 +3x)*(3-><));
55X —3x-2
i =20 6-x -4
(a)

> T := seq(convert(taylor(f, x = 0, k), polynom), k = 1..15):

> plot([ f, seq(T[j], ] =6..21) ], x = -2..3, y = -3..12, color
= [ red, yellow, green, black, brown, magenta, blue ],
numpoints = 2000, legend = [ 'f', 'T6", 'T7', 'T8", 'T9",
'"T10', 'T11' ]);
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>plot( f, seq(T[j], ] =6..11) ], x = -1..3/2,y = -1..2,color
= [ red, yellow, green, black, brown, magenta, blue ],
numpoints = 2000, legend = [ 'f', 'T6"', 'T7', 'T8", 'T9",
'T10', 'T11" ] ;
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—f _T6 — T7—T8— T9
— T10— T11
L(C)
> seq(abs(evalf(subs(x = -1/2, f) - subs(x = -1/2, T[j]))), | =
1..15);
0.1190476190, 0.1031746032, 0.1078042328, 0.01328262787, (1.2)

0.005598728689, 0.001020003552, 0.0003182806580,

0.00006902353616, 0.00001901365543, 4.460451959 1075,

1.163939973 1075, 2.828471627 107, 7.206809576 105,

| 1779097309 107°, 4.485418415 10"

> seq(abs(evalf(subs(x = 1, f) - subs(x = 1, T[j]))), j = 1..15);

0.3333333333, 0.7777777778, 0.7592592593, 0.003086419753, (1.3)
0.1260288066, 0.02049039781, 0.02441986740, 0.007485044201,
0.005317485266, 0.002133754911, 0.001241873363,
0.0005626047124, 0.0003007463459, 0.0001438918430,
0.00007410636482
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| > restart:

()
>P := 2,3, 4, 5;
P:=2 3,4,5 (2.1)

=> seqg(print(Sum((n®*p)/(p~n), n = 1..infinity) = sum((n*p)/(p~n),
n =1..infinity)), p in P);

= 2220 (2.2)

[(b)
> An = (2*n + )2/ ((2*n + 1)"2 + 1),
(-1)*n * (1 - 1/n),
(-1)*n * (1 - Ql(n-l));
(2n+1) n 1 n n
= , (—1 1——1, (-1 1-— 2.3
i T 1 ( )( nj( )( n—l) (2:3)
[ > seq(print(Product(an, n = 2..infinity) = evalc(product(an, n =
2..infinity))), an in An);
ﬁ 2n+1)> 20

n=2(2n+1)°+1 9cosh[£j
2

(—1)"(1—1) 0

n

==r

2

n n —

EZ( 1) (1 n_lj_o (2.4)

> #Product((2*n + 1)~2 / ((2*n + 1)"2 + 1), n = 2..infinity) =
product((2*n + )2/ ((2*n + 1)*2 + 1), n = 2..infinity);

| > #evalc(%);

> #Product((-1)*n * (1- 1/n), n = 2..infinity) = product((-1)"n

L * (1 -1/n), n = 2..infinity);

> #Product((-2)*n * (1 - n/(n - 1)), n = 2..infinity) =product(

(-1)”*n * (1 - n/(n - 1)), n = 2..infinity);
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|:> restart:




> MWS := proc (f, a, b)
local s, abl, w, t, p;

s := (subs(x = b, f) - subs(x =a, f)) / (b - a);
# oder s := (eval(f, x = b) - subs(f, x = a)) / (b-a);

abl = diff(f, x);

w := solve(abl = s, x);

# Tangente

t ;= subs(x = w, f) + subs(x = w, abl) * (x - w);

p := plot([ f, t ], x = a..b):
return w, t, p;
end proc;
MWS = proc(f, a, b) (3.1)

local s, abl w, t, p;

s:= (subs(x=>b, ) —subs(x=a, f))/ (b—a);
abl:= diff (f, x);

w:= solve(abl= s, X);

t:=subs(x=w, ) + subs(x=w, abl) * (x — w);
p:=plot([f, t], x=a..b);

return w, t, p

_end proc

>f = x"2 -3 * x + 5
>y, t,p = MWS(f, 1, 4):
> 'x[0]" =y; 'Tangente(x)' =1t; p;
f:=x2—3x+5
_
M=

Tangente(x) = —% +2X
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> restart:
| > with(VectorCalculus):
>k =t ->]
-10*cos(t) - 2*cos(5*t) + 15*sin(2*t),
15*cos(2*t) + 10*sin(t) - 2*sin(5*t),
10*cos(3*t)

]
k:i=t— [ —(10cos(t))+(—(2cos(5¢t))) + (15sin(2t)), 15cos(2t) (4.1)
i + (10sin(t)) + ( —(2sin(5¢t))), 10cos(3 1) ]
> #k := [-10*cos(t) -2*cos(5*t) + 15*sin(2*t), 15*cos(2*t) + 10*
[ sin(t)-2*sin(5*t),10*cos(3*t)];
> kk = diff(k(t), t);
kk :=[10sin(t) +10sin(5t) +30cos(2t), -30sin(2 t) + 10 cos(t) (4.2)

—10cos(5t), -30sin(3 1) ]

=> B :=sqrt(simplify(sum(kk[j]*2, ] = 1..3)));
n 0



\ 4

B
.= 10 (384 sin(t) cos(t)® — 208 cos(1)® — 480 sin(t) cos(t)* +312 cos(0)*
) 2 2 . 1/2
i + 144 sin(t) cos(t)® —117 cos(t)° —12 sin(t) +22)
>L :=int(B, t = 0..2*Pi);
L:=
2n

|

10 (384 sin(t) cos(t)® — 208 cos(1)® — 480 sin(t) cos(t)* +312 cos(t)*

2
+ 144 sin(t) Cos(t)2 — 117cros(t)2 —12sin(t) + 22)1/ de

(> evalf(L):
240.4842902
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[ > restart:
> K = 5;
K:=5
k -> Pi/l2 + 2*Pi*k/K;
(k, 1) -> [ cos(ang(k)), sin(ang(k)) ] * I;
T 2mk

=Kk = +
ang > K

vec = (k I) — [cos(ang(Kk)), sin(ang(k))]1

> ang :
> vec :

_> # Punkte auf dem aulReren Kreis
>wl = [ seq(vec(k, 1), k 0 .. K)I;

T ) T
[0, 1], —cos(ﬁ],sm(ﬁ]
Cos[ﬁj —sin(ﬁj Cos(lj sin(lj
10 )’ 10 10 )’ 10

_> # Punkte auf dem inneren Kreis
>w2 = [ seq(vec(k + 1/2, 2/5), k =0 .. K-1) ];

wl =

3m . (3m T ) T
ZCOS(lo] 2811’1(1()] 2cos(10) Zsm(lo) [
WZ:: - b 3 1 b ()’
5 5 5 5 ]
T T 3n . (3m
2 2cos(10) 2811’1(10) 2cos(1 ) ZSIH(I )
5 5 ’ 5 ’ 5 ’ 5

(> # Vereinfacht
> with(ListTools):
> w := Interleave(wl, w2);

(4.3)

(4.4)

(4.5)

(5.1)

(5.2)

(5.3)

(5.4)



2cos(ﬂ) ZSil’l(ﬂ
we= 1[0, 1], | - 10 1 —cos(l
T 5 ’ 5 ’ 10
T T
2 — 2 sin| —
) cos( 10] ) sm( 10] _Cos(ﬂ) _Sm(3—
5 5 10 )’ 10
T i T
[37‘] (37:) 2COS(1—OJ 2 sin I_OJ
cos| — |, -sin , -
1 10 5 5
ZCOS[EJ ZSin[ﬁj
sin(i) 10 1 [0, 1]
10 )/ 5 ’ 5 S

B # Von Hand

> W
if; end proc:
>w = seq(w(k),

_COS(lj
) i 10 b

(5.5)

= proc (k) if is(k, even) then w2[k/2] else w1[(k+1)/2] end

(5.6)

> plot([ w ], thickness = 2, scaling = constrained, axes='none');







