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3.

A =
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3. forts.
det(A) = 2(6 + 5) + 3(6 + 3) + 7(−15 + 9) = 22 + 27− 42 = 7.
det(B) = 2(−4− 6) + 0 + 8(3 + 7) = −20 + 80 = 60
det(AB) = det(A) · det(B) = 7 · 60 = 420.

4.
Kurvan: x = t2, y = 2t, z = ln (t/2)(= ln t − ln 2). t = 2 svarar mot
punkten (4, 4, 0).
Tangentvektor: T̄ (t) = (x′(t), y′(t), z′(t)) = (2t, 2, 1/t).
I den givna punkten: T̄ (2) = (4, 2, 1/2).

F (x, y, z) = x2 + 2y2 + 3z2, gradF = (2x, 4y, 6z), gradF (4, 4, 0) =
(8, 16, 0).
f(t) = F (x(t), y(t), z(t)), f ′(t) = Fxx

′(t) + Fyy
′(t) + Fzz

′(t) =
gradF · T̄ (t).
f ′(2) = gradF (4, 4, 0) · T̄ (2) = (8, 16, 0) · (4, 2, 1/2) = 64.
Riktningsderivatan i riktningen ū = T̄ (2)/|T̄ (2)| ges av:

F ′ū(4, 4, 0) = gradF (4, 4, 0) · ū = (8, 16, 0) · (4,2,1/2)√
16+4+1/4

= 64√
81/4

= 128
9

5. u = x cos y, v = y sin x.
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∣∣∣∣ = 0.

Eftersom Jacobi-matrisens determinant är 0 i punkten,
existerar ingen differentierbar invers där.

6. C = ABA−1, A och B är inverterbara.
CA = ABA−1A = AB.
B = A−1AB = A−1CA.
C−1 = (ABA−1)−1 = (A−1)−1B−1A−1 = AB−1A−1

(Verifiering: CC−1 = ABA−1AB−1A−1 = ABB−1A−1 = AA−1 = E. )
det(C) = det(ABA−1) = det(A)det(B)det(A−1) = det(A)det(B) 1

det(A)
=

det(B). VSV.



7. F = x2 + 2y2 − 2yt+ t2 − 3 = 0
G = x2 + y2 + t2 − 6 = 0

Observera att (x, y, t) = (1, 1, 2) uppfyller ekvationerna.
Ekvationerna definierar differentierbara funktioner x(t) och y(t),

om
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Allts̊a är funktionerna definierade i en omgivning av t = 2,
s̊a att x(2) = y(2) = 1.
Derivering av ekvationerna m.avs. p̊a t ger:

2xx′ + 4yy′ − 2y′t− 2y + 2t = 0

2xx′ + 2yy′ + 2t = 0

Insättning av x = y = 1, t = 2 ger:

2x′(2) + 0 = −2

2x′(2) + 2y′(2) = −4

varav x′(2) = −1, y′(2) = −1.

8. G(x, y) = x3 − 5xy − 2x+ 6y

Gx =3x2 − 5y − 2 = 0

Gy = −5x+ 6 = 0

x = 6/5, 5y = 3(6/5)2 − 2 = 58/25, y = 58/125.
Stationär punkt: (x, y) = (6/5, 58/125).

Gxx = 6x A = 36/5

Gxy = −5 B = −5

Gyy = 0 C = 0

AC −B2 = −25 ⇒ (x, y) = (6/5, 58/125) är en sadelpunkt.



9. Cylinderns volym : V (r, h) = πr2h ,
där r är den inskrivna cylinderns radie och h dess höjd.
Bivillkor: r2 + (h/2)2 = R2.
Lagrangefunktionen blir allts̊a:
Φ = πr2h+ λ(r2 + h2/4−R2)

Φr = 2πrh+ 2λr = 0 (1)

Φh = πr2 + λh/2 = 0 (2)

Φλ = r2 + h2/4−R2 = 0 (3)

Vi söker lösningar för r > 0, h > 0.
(1) ger λ = −πh
(2) ger πr2 = πh2/2, r = h√

2
,

insatt i (3) : h2/2 + h2/4 = R2, 3h2/4 = R2, h = 2R√
3
,

vilket ger r =
√

2√
3
R och den maximala volymen V = 4π

3
√

3
R3.

10. Sätt f(x)g(x) = U(f(x), g(x)), där
U(f, g) = fg.
Flervariabelkedjeregeln ger:
(f(x)g(x))′ = ∂u

∂f
f ′ + ∂u

∂g
g′ = gf ′ + fg′. VSV.


