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x4:s koefficient = 0.
x5:s koefficient = 13·12·11·10·24

4·3·2·1 = 13 · 11 · 10 · 8 = 11440.

2a.
y2 = x & y > 0 ⇔ y =

√
x & x > 0

vilket definierar funktionen y = y(x) =
√
x, x > 0.

2b.

−
√
y − 1 = x & x ≤ 0 ⇔ (−

√
y − 1)2 = x2 & x ≤ 0 ⇔

y − 1 = x2 & x ≤ 0,

vilket definierar funktionen y = y(x) = x2 + 1, x ≤ 0.

2c.
ey = x− 1 , x ≤ 1 uppfylls inte av n̊agon punkt (x, y),
eftersom ey > 0 för alla y.
Allts̊a: Ingen funktion y(x) definieras.

3.
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eftersom
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√
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.
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5.
(∗) y′′ + 2y′ = 3x2 .

yH : r2 + 2r = 0 ger r1 = 0, r2 = −2.

yH = A+Be−2x

yP : y saknas. Ansätt yP = ax3 + bx2 + cx,
(konstantterm finns redan i yH)
y′P = 3ax2 + 2bx+ c, y′′P = 6ax+ 2b.
Insättning i (∗) ger:
6ax+ 2b+ 6ax2 + 4bx+ 2c = 3x2

Identifiering ger:

x2 : 6a = 3, a = 1/2

x : 6a+ 4b = 0, b = −3a/2 = −3/4

1 : 2b+ 2c = 0. c = −b = 3/4

Man f̊ar yP = x3/2− 3x2/4 + 3x/4

y = yH + yP = A+Be−2x + x3/2− 3x2/4 + 3x/4.



6. Lös ekvationen
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Lös allts̊a z3 = 2ei(
2π
3

+2nπ) .

Sätt z = reiθ :
r3ei3θ = 2ei(

2π
3

+2nπ) ger

r3 = 2, r = 21/3

3θ = 2π/3 + 2nπ, θ = 2π/9 + 2nπ/3, n = 0, 1, 2.

z0 = 21/3ei
2π
9 , z1 = 21/3ei

8π
9 , z2 = 21/3ei

14π
9 ,

7.
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8. f(x) = arctanx− ln(1 + 4x
3

) ≤ 0 ska visas för x ≥ 0.

f(0) = 0.

f ′(x) =
1

1 + x2
− 4/3

1 + 4x/3
=

1

1 + x2
− 4

3 + 4x
=

(3 + 4x)− 4(1 + x2)

(1 + x2)(3 + 4x)
=

=
(−1 + 4x− 4x2)

(1 + x2)(3 + 4x)
=

−(1− 2x)2

(1 + x2)(3 + 4x)
≤ 0.

Allts̊a är f(x) avtagande för x ≥ 0.
Detta tillsammans med att f(0) = 0 medför att f(x) ≤ 0 för x ≥ 0.

9.

G(x) = |x ln |x|| − |x| ln |x|, G(−x) = | − x ln |x|| − |x| ln |x| = G(x)

dvs G är en jämn funktion.
Det räcker allts̊a att studeraG(x) för x > 0 samt att bestämma limx→0+ G(x)
(G(0) är ej definierad )

1. x ≥ 1 : ln |x| ≥ 0 och allts̊a x ln |x| ≥ 0.
Man f̊ar G(x) = |x ln |x|| − |x| ln |x| = x ln |x| − x ln |x| = 0.

2. 0 < x < 1 : ln |x| ≤ 0 och allts̊a x ln |x| ≤ 0.
Man f̊ar G(x) = |x ln |x|| − |x| ln |x| = −x ln |x| − x ln |x| = −2x lnx.
Observera att G är kontinuerlig i x = 1 : G(1) = limx→1−G(x) = 0.
Stationär punkt: G′(x) = −2 ln x− 2x/x = −2(lnx+ 1) = 0 d̊a
lnx = −1, x = e−1.
G(e−1) = 2

e
.

3. limx→0+ G(x) = limx→0+−2x lnx = (−2) limx→0+ x lnx = 0 (stan-
dard).



Eftersom G är kontinuerlig för x > 0 antas alla värden mellan maxvärdet
2/e och minvärdet 0.

Sammanfattningsvis: Värdemängden ges av 0 ≤ G(x) ≤ 2
e
.

10. Visa med induktionsbevis att
P (n) : | sinnx| ≤ n sin x för 0 ≤ x ≤ π/2, d̊a n = 1, 2, 3, ... .

P (1) : | sin x| ≤ sin x sant eftersom sin x ≥ 0 i intervallet.

Antag P (m) : | sinmx| ≤ m sin x för 0 ≤ x ≤ π/2.
P (m+ 1) : | sin(m+ 1)x| ≤ (m+ 1) sin x för 0 ≤ x ≤ π/2 ska visas.

| sin(m+ 1)x| = | sin(mx+ x)| = | sinmx cosx+ cosmx sin x| ≤
(triangelolikheten)
≤ | sinmx|·| cosx|+| cosmx|·| sin x| ≤ (∗) ≤ m sin x+sinx = (m+1) sin x
VSV.
(∗) Här användes:
P (m) : | sinmx| ≤ m sin x, | cosx| ≤ 1, | cosmx| ≤ 1 och | sin x| =
sin x i intervallet.


