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[ > restart:
>ns :=seq(n, n =2..12);
i ns:=2,3,4,5,6,7,8,9, 10,11, 12 (1.2)
>p = (x, n)->x"n - 1;
p=(x,n —x"—1 (1.2)

B for nin ns do
solve(p(x, n) = 0, x);

end do;
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> restart:
()
> Gl = 2~x - 2*sqrt(x) = 0;

i Gl:=2"-2/x =0
> solve(Gl, x);

1
2
> # Test
> subs(x = 1/2, Ihs(Gl));
> subs(x =1, lhs(Gl));
> plot(lhs(Gl), x = 0..2);
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(b)
> Gl := 4"x - 4 * xN(3/4) = 0;

Gli=4*—4x"*=0 (2.3)
> sols := solve(GlI, x);
> allvalues([ sols ]);
> #hmm
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> plot(lhs(Gl), x = 0..2);




> evalf(sols):
02499999998, 1.000000000, 2.110698140 + 7.499940672 I, 2.110698140

—7.4999406721, 2.405412074 —13.21640904 1, 2.183837316
—8.6476210881, 1.802372049 —4.0211175261, —0.08745730156
—0.10150106171L —0.08745730156 4+ 0.10150106171, 1.407633339
+1.5910487201, 1.407633339 —1.5910487201, 1.925789514
—5.189949494 1, 1.925789514 + 5.189949494 1, 2.248271710
—9.7924417901, 2.248271710 +9.7924417901, 2.449084378
—14.35548019 1, 2.449084378 + 14.35548019 1], 2.595324236

i —18.90544998 1, 2.595324236 + 18.90544998 1

(C)
> # Finde reele L6ésungen

> map(sol -> is(evalf(sol), real), [ sols ]);
> solsReal := [ sols[1], sols[2] ];

> solsRealNumerical := map(x -> evalf(x), solsReal) ;
[true, true, false, false, false, false, false, false, false, false, false, false, false,

false, false, false, false, false, false]

(2.5)



| > restart:

L(a)

[(b)
>f 1= x -

;> ?trigsub
> gs = tr

gs = | cos(-

-41x

+ S 5> 2 coS(3 x) cos(x) —cos(2 x), sin(x)4 —6 Cos(x)2 sin(x)

+ cos(x)

21/3 74 4
2 RootOf(—Z A 1.122462048)
solsReal := 3 ,
21/3_24 4
21/3R00t0f(—2 4 +_z3,1.587401052)
8
i solsRealNumerical := [0.2499999998, 1.000000000] (2.6)
> # oder kirzer (aber nicht in der VL)
> solsRealNumerical :=map(x -> evalf(x), select(sol -> is(evalf
(sol), real), [ sols ]));
i solsRealNumerical :== [0.2499999998, 1.000000000] (2.7)
| > # Teste analytische Nullstellen
> subs(x = 1/4, Ihs(Gl));
i 0 (2.8)
> subs(x =1, lhs(Gl));
0 (2.9)
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>simplify(sin(4*x) * cos(2*x));

> expand(f(x)):

i 2 sin(2 x) cos(2 x)° (3.1)
(> simplify((1/2) * sin(6*x) + (1/2) * sin(2*x));
2 sin(2 x) cos(2 x)* (3.2)
> cos(4*x);
f=x+ cos(4x) (3.3)
8cos(x)4—8cos(x)2+1 (3.4)
S
igsubs(f(x)); .
4x), cos(2x)2 —sin(2x)2, — L 1-tan@x)" e (3.5)

sec(4X)’ 1+tan(2x)® 2

2

4

> map(g -> simplify(expand(g)), gs);
[8 Cos(x)4 -8 cos(x)2 +1,8 (:os(x)4 -8 Cos(x)2 +1,8 cos(x)4 -8 Cos(x)2 (3.6)



+1,8 Cos(x)4 -8 Cos(x)2 +1, cos(4x), 8 Cos(x)4 -8 cos(x)2 + 1,
|8 cos(x)* =8 cos(x)? + 1]
L(c)

>h := x ->sin(x) * sin(y) * sin(z);
h := x — sin(x) sin(y) sin(z)

(> combine(h(x)):
sin(z+x—y) sin(-z+x—y) sin(z+x+y) n

sin(-z+x+y)

-+ -+ -+ -+

Y Aufgabe 24

> restart:
| > with(plots):
>R :=z->(1+ 1/3 *2z)I/(1-2/3*z+ 1/6 * z"2);
z
1+ =
3
2 1
1-Sz+= 7
] 3 6
> implicitplot(abs(exp(-x - I*y) * R(x + 1 *vy)) =1, x
y = -5..5, numpoints = 10000, scaling = constrained);

R==z—
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(3.8)

(4.1)

10,






