ŇĂŠĚŇĂŠĹŮĚŚŁĹĽ ŁŐŃŃĚĎĘ ŊŇŞ

Ňăšěňăšĺůěśłĺľ ăŋăńĺğ, 1 łşřś, ćěśŋă 1998 Ś. Ć. Ďşęĺŋ, Ś. Ć. Ůňşšőć

(duzhin@botik.ru, chmutov@botik.ru)

Ńĺśšőćłă No. 4 | 03.03.1998

1. Ŋăľšĺ ćżřăęěŋĺě ďń£ ůăśšŋżţ ŕřőĺğćőďŋżţ śńěďş¿źĺţ ťşŋłűĺľ: (a) F (x, y) = f(g(x)h(y), g(x) + h(y)). (b) F (x, y, z) = f(g(x + y), h(x + z)). (c) F (x, y, z) = f(x/y, y/z, z/x). 2. Řăśśňőšřĺň ć šřěţňěřŋőň ŕřőśšřăŋśšćě R^3 ďćşňěřŋżě ŕńőśłőśšĺ R^2_1 = {z = 1}, R^2 =

{z = 2}, R^2_3 = {z = 3} ĺ őšőąřăęěŋĺ£ f : R^2_1 → R^2, g : R^2 → R^2_3, ğăďăŋŋżě űěŋšřăńĳŋőľ ŕřőěłűĺěľ ĺğ šőůěł (0, 0, 0) ĺ (0, 0, 1) śőőšćěšśšćěŋŋő. Ŋăľšĺ ňăšřĺűş §łőąĺ ďăŋŋżţ ďćşţ őšőąřăęěŋĺľ, ňăšřĺűş §łőąĺ ĺţ łőňŕőğĺűĺĺ ĺ ŕřőćěřĺšĳ űěŕŋőě ŕřăćĺńő ć ďăŋŋőň ŕřĺňěřě.

3. Ŋăľšĺ ňăšřĺűş §łőąĺ şłăğăŋŋőľ ćěšćĺ őšőąřăęěŋĺ£ f�^1 ć şłăğăŋŋőľ šőůłě, ěśńĺ (a) f : R^2 → R^2 | őšőąřăęěŋĺě, ğăďăŋŋőě łőňŕńěłśŋżň ňŋőčőůńěŋőň z → w = z^3 − 2z (ćěźěśšćěŋŋă£ ŕńőśłőśšĳ R^2 ěśšěśšćěŋŋő őšőęďěśšćń£ěšś£ ś łőňŕńěłśŋőľ ŕř£ňőľ C : z = x + iy). Šőůłă w = −1. Ćěšćĳ šăłă£, ůšő f�^1(−1) = 1.

(b) f : R^4 → R^4 | őšőąřăęěŋĺě, ŕěřěćőď£źěě ňăšřĺűş 2 × 2 ć ěě łćăďřăš. Šőůłă | ěďĺŋĺůŋă£ ňăšřĺűă E. Řăśśňăšřĺćăěšś£ ćěšćĳ őąřăšŋőčő őšőąřăęěŋĺ£, ŕěřěćőď£źă£ E ć E.

(c) Ňőęŋő ńĺ, ć şśńőćĺ£ţ ŕřěďżďşźěčő ŕřĺňěřă, ŋăľšĺ ňăšřĺűş §łőąĺ šőľ ćěšćĺ őšőąřăęěŋĺ£ f�^1, łőšőřă£ ŕěřěćőďĺš ěďĺŋĺůŋş¿ ňăšřĺűş E ć ňăšřĺűş ( 0 1 1 0 ) ? 4. Ćżŕĺśăšĳ řăğńőęěŋĺě ć ř£ď Šěľńőřă ďő ćšőřőčő ŕőř£ďłă śńěďş¿źĺţ ťşŋłűĺľ ć őłřěśšŋőśšĺ ďăŋŋőľ šőůłĺ:

(a) f(x, y) = 2x^2 − xy − y^2 − 6x − 2y + 5 ć őłřěśšŋőśšĺ šőůłĺ (1, −2). (b) f(x, y) = x^y ć őłřěśšŋőśšĺ šőůłĺ (1, 1).

(c) f(x, y) = sin(x + y + z) ć őłřěśšŋőśšĺ šőůłĺ (1, 0, −1). (d) f(x, y) =

∫_1 0 (1 + x)^{t2y}dt ć őłřěśšŋőśšĺ šőůłĺ (0, 0).

(e) Ćěšćĺ ťşŋłűĺĺ z(x, y), ğăďăŋŋőľ ŋě£ćŋő şřăćŋěŋĺěň z^3 − 2xz + y = 0 ĺ ŋăůăńĳŋżň şśńőćĺěň z(1, 1) = 1 ć őłřěśšŋőśšĺ šőůłĺ (1, 1).

5. Ŋăľšĺ ůĺśńő, řăśŕőńőęěŋĺě ĺ šĺŕ łřĺšĺůěśłĺţ šőůěł śńěďş¿źĺţ ťşŋłűĺľ: (a) f(x, y) = x^2 − xy + y^2 − 2x + y.

(b) f(x, y) = cos(x − y) − cos(x) − cos(y) (ůĺśńő łřĺšĺůěśłĺţ šőůěł ŋă ŕěřĺőďě). (c) f(x, y) = 2x^4 + y^4 − x^2 − 2y^2.

6. f : R^2_{x,y} → R^2_{u,v} | őšőąřăęěŋĺě, ğăďăŋŋőě ć őłřěśšŋőśšĺ šőůěł (1, 1) ∈ R^2_{x,y} ĺ (1, 1) ∈

R^2_{u,v} ŋě£ćŋő śőőšŋőÿěŋĺ£ňĺ ux + vy + x^3 = 3, vx − uy + u^3 = 1, f(1, 1) = (1, 1). Ŋăľšĺ ňăšřĺűş

§łőąĺ f ĺ f�^1 ć şłăğăŋŋőľ šőůłě.

7. Ŕşśšĳ R^{n2} | ŕřőśšřăŋśšćő ňăšřĺű řăğňěřă n × n ĺ ´ : R^{n2} → R | őŕřěďěńĺšěńĳ. (a) Ŋăľďĺšě ďĺťťěřěŋűĺăń ťşŋłűĺĺ ´.

(b) Ŋăľďĺšě řăğńőęěŋĺě ťşŋłűĺĺ ´ ć ř£ď Šěľńőřă ć őłřěśšŋőśšĺ ŋşńěćőľ ňăšřĺűż. (c) Ŋăľďĺšě řăğńőęěŋĺě ťşŋłűĺĺ ´ ć ř£ď Šěľńőřă ć őłřěśšŋőśšĺ ěďĺŋĺůŋőľ ňăšřĺűż.