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0 1
0 1
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 1 =


1

1
1

1
1

 S − 1 =


−1 1

−1 1
−1 1

−1 1
−1



v =


v1
v2
v3
v4
v5

 f =


f(1)
f(2)
f(3)
f(4)
f(5)

 Sf =


f(2)
f(3)
f(4)
f(5)
0

 (S − 1)f =


f(2)− f(1)
f(3)− f(2)
f(4)− f(3)
f(5)− f(4)
0− f(5)



Obs: não usei isso aqui –
não deu tempo de LATEXar tudo...
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g(x) =

g′(x) =
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(%i1) f : exp( 3*x);
(%o1)

e3x

(%i2) f : exp(-3*x);
(%o2)

e−3x

(%i3) f : exp( 2*x);
(%o3)

e2x

(%i4) fp : diff(f,x);
(%o4)

2 e2x

(%i5) fpp : diff(f,x,2);
(%o5)

4 e2x

(%i6) Lf : fpp + fp - 6*f;
(%o6)

0

(%i7)

(%i1) D (f) := diff(f,x);
(%o1)

D (f) := diff (f, x)

(%i2) DD(f) := diff(f,x,2);
(%o2)

DD(f) := diff (f, x, 2)

(%i3) L (f) := D(D(f)) + D(f) - 6*f;
(%o3)

L (f) := D (D (f)) +D (f) + (−6) f

(%i4) D(x^2);
(%o4)

2x

(%i5) D(D(x^2));
(%o5)

2

(%i6) L(x^2);
(%o6)

−
(
6x2

)
+ 2x+ 2

(%i7) L(exp( 3*x));
(%o7)

6 e3x

(%i8) L(exp(-3*x));
(%o8)

0

(%i9) L(exp( 2*x));
(%o9)

0

(%i10)

2025-1-C2-edolccs 2025jul12 19:47

http://anggtwu.net/2025.1-C2.html


6

Soluções não-básicas

M(αv + βw) = M(αv) +M(βw)
= α(Mv) + β(Mw)

(D − 2)(D + 3)︸ ︷︷ ︸
M

( 42︸︷︷︸
α

e2x︸︷︷︸
v

+ 99︸︷︷︸
β

e−3x︸︷︷︸
w

)

(D − 2)(D + 3)(42e2x + 99e−3x)
= 42(D − 2)(D + 3)e2x + 99(D − 2)(D + 3)e−3x

= 42 (D + 3) (D − 2)e2x︸ ︷︷ ︸
De2x−2e2x︸ ︷︷ ︸
2e2x−2e2x︸ ︷︷ ︸

0︸ ︷︷ ︸
0︸ ︷︷ ︸

0

+ 99 (D − 2) (D + 3)e−3x︸ ︷︷ ︸
De−3x+3e−3x︸ ︷︷ ︸
−3e−3x+3e−3x︸ ︷︷ ︸

0︸ ︷︷ ︸
0︸ ︷︷ ︸

0
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Raízes por chutar-e-testar
(%i1) poly0 : (x-2)*(x+5);
(%o1)

(x− 2) (x+ 5)

(%i2) poly1 : expand(poly0);
(%o2)

x2 + 3x− 10

(%i3) b : ratcoef(poly1, x, 1); /* coeficiente do x^1 */
(%o3)

3

(%i4) c : ratcoef(poly1, x, 0); /* coeficiente do x^0 */
(%o4)

−10

(%i5) divisors(c);
(%o5)

{1, 2, 5, 10}

(%i6) divs0 : listify(divisors(c));
(%o6)

[1, 2, 5, 10]

(%i7) reverse(divs0);
(%o7)

[10, 5, 2, 1]

(%i8) -reverse(divs0);
(%o8)

[−10,−5,−2,−1]

(%i9) divs1 : append(-reverse(divs0), divs0);
(%o9)

[−10,−5,−2,−1, 1, 2, 5, 10]

(%i10) line(d1) := block([d2:c/d1], [d1,d2,d1*d2,d1+d2])$
(%i11) line(2);
(%o11)

[2,−5,−10,−3]

(%i12) lines0 : makelist(line(d1), d1, divs1)$
(%i13) lines1 : append([["d1", "d2", "d1*d2", "d1+d2"]], lines0)$
(%i14) apply('matrix, lines1);
(%o14) 

d1 d2 d1*d2 d1+d2
−10 1 −10 −9
−5 2 −10 −3
−2 5 −10 3
−1 10 −10 9
1 −10 −10 −9
2 −5 −10 −3
5 −2 −10 3
10 −1 −10 9


(%i15)
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