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È. À. Õîâàíñêàÿ, Ñ. Â. Ãîëîâàíü, À. Ì. Ìàëîêîñòîâ, À. Ïóøêàðü

Çàäà÷à 1. Âû÷èñëèòü

(a) (5− 6i)− (3 + 2i)

(b) (2 + 5i)(4− i)

(c) 12 + 7i

(d)
1 + 4i

3 + 2i

(e) i100

(f)
√
−25

Çàäà÷à 2. Äîêàçàòü, ÷òî äëÿ ëþáûõ z, w ∈ C

(a) z + w = z + w (b) zw = z w (c) zn = zn

Çàäà÷à 3. Ðåøèòü óðàâíåíèÿ

(a) x2 + 2x+ 5 = 0 (b) x6 + 2 = 0 (c) x3 − x2 + x− 1 = 0

Çàäà÷à 4. Çàïèñàòü â ïîëÿðíûõ êîîðäèíàòàõ

(a) −3 + 3i
(b) 3 + 4i

(c) zw, z/w, 1/z, ãäå z =√
3 + i, w = 1 +

√
3i

Çàäà÷à 5. Âû÷èñëèòü (1 + i)20.

Çàäà÷à 6. Ïðåäñòàâüòå â âèäå x+ iy

(a) eiπ/2 (b) e2+iπ (c) eπ+i

Çàäà÷à 7. Äîêàæèòå, ÷òî

(a) cosx = cosh ix (b) i sinx = sinh ix

Çàäà÷à 8. Êàêèå èç ôóíêöèîíàëîâ íà ëèíåéíîì ïðîñòðàíñòâå Rn ÿâëÿþòñÿ ëèíåé-
íûìè?

(a) f(x1, . . . , xn) = x1

(b) f(x1, . . . , xn) = x1 − x4 (çäåñü n > 4)
(c) f(x1, . . . , xn) = a1x1 + · · ·+ anxn
(d) f(x1, . . . , xn) = x2

1

(e) f(x1, . . . , xn) = x2
1 + · · ·+ x2

n

(f) f(x1, . . . , xn) = 0
(g) f(x1, . . . , xn) = 7
(h) f(x1, . . . , xn) = a1x1 + · · ·+ anxn + 5
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Çàäà÷à 9. Êàêèå èç ôóíêöèîíàëîâ íà ïðîñòðàíñòâå íåïðåðûâíûõ ôóíêöèé íà îò-
ðåçêå [0, 1] ÿâëÿþòñÿ ëèíåéíûìè?
(a) ϕ(f) = f(0)
(b) ϕ(f) = f(0) + f(1)
(c) ϕ(f) = f(0) + 5
(d) ϕ(f) = 0

(e) ϕ(f) =
∫ 1

0
f(x)dx

(f) ϕ(f) =
∫ 1

0
f(x)dx+ 1

(g) ϕ(f) =
∫ 1

1/2
f(x)dx

(h) ϕ(f) =
∫ 1

0
xf(x)dx

(i) ϕ(f) =
∫ 1

0
g(x)f(x)dx, ãäå g(x)�äàííàÿ íåïðåðûâíàÿ íà [0, 1] ôóíêöèÿ

Çàäà÷à 10. Äîêàæèòå, ÷òî C ÿâëÿåòñÿ ëèíåéíûì ïðîñòðàíñòâîì íàä R. Íàéäèòå â
íåì êàêîé-íèáóäü áàçèñ.

Çàäà÷à 11. Âåêòîðû a è b îáðàçóþò áàçèñ ïðîñòðàíñòâà R2. Ïóñòü c = a+b, d = a−b.
(a) Íàéòè êîîðäèíàòû âåêòîðîâ c è d â áàçèñå (a, b).
(b) ßâëÿåòñÿ ëè ïàðà âåêòîðîâ (c, d) áàçèñîì ýòîãî ïðîñòðàíñòâà?
(c) Íàéòè êîîðäèíàòû âåêòîðîâ a è b â áàçèñå (c, d).

Çàäà÷à 12 (Áàçèñû â ïðîñòðàíñòâå ìíîãî÷ëåíîâ ñòåïåíè íå âûøå n).

(a) Ïóñòü a � ëþáîå ÷èñëî. Äîêàæèòå, ÷òî ìíîãî÷ëåíû 1, (x − a), (x − a)2, . . . ,
(x− a)n îáðàçóþò áàçèñ â ïðîñòðàíñòâå ìíîãî÷ëåíîâ ñòåïåíè íå âûøå n.

(b) Íàéäèòå êîîðäèíàòû ìíîãî÷ëåíà f =
∑n

i=0 aix
i â ýòîì áàçèñå.

(c) Ïîñòðîéòå ìíîãî÷ëåí f ñòåïåíè 3 òàêîé, ÷òî f(−3) = 0, f(1) = 1, f(2) = 0,
f(10) = 0.

(d) Ïîñòðîéòå ìíîãî÷ëåí g ñòåïåíè 3 òàêîé, ÷òî g(−3) = 1, g(1) = 0, g(2) = 0,
g(10) = 0.

(e) Ïîñòðîéòå ìíîãî÷ëåí h ñòåïåíè 3 òàêîé, ÷òî h(−3) = 2, h(1) = 3, h(2) = 0,
h(10) = 0.

(f) Ïîñòðîéòå ìíîãî÷ëåí m ñòåïåíè 3 òàêîé, ÷òî m(−3) = 2, m(1) = 3, m(2) = 1,
m(10) = 4.

(g) Ïóñòü x0, x1, . . . , xn � ïîïàðíî ðàçëè÷íûå ÷èñëà. Ðàññìîòðèì ìíîãî÷ëåíû

fk(x) =

∏
0≤i≤n

i 6=k
(x− xi)∏

0≤i≤n

i 6=k
(xk − xi)

.

Íàéäèòå ñòåïåíü ìíîãî÷ëåíà fk.
(h) Íàéäèòå çíà÷åíèå ìíîãî÷ëåíà fk â òî÷êàõ x0, . . . , xn.
(i) Ïóñòü y0, . . . , yn � åù¼ îäèí íàáîð ÷èñåë. Íàéäèòå çíà÷åíèå ìíîãî÷ëåíà

n∑
k=0

ykfk

â òî÷êàõ x0, . . . , xn.
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(j) Ïîñòðîéòå ëèíåéíóþ êîìáèíàöèþ ìíîãî÷ëåíîâ fk òàêóþ, ÷òî f(xi) = ci, ãäå ci �
íåêîòîðûé äàííûé íàáîð ÷èñåë. Ïîëó÷åííàÿ ôîðìóëà íàçûâàåòñÿ èíòåðïîëÿ-

öèîííûì ìíîãî÷ëåíîì Ëàãðàíæà.
(k) Ïîñòðîéòå ìíîãî÷ëåí ñòåïåíè íå âûøå òð¼õ, òàêîé, ÷òî f(−1) = 2, f(0) = 3,

f(1) = 2, f(2) = 4.
(l) Äîêàæèòå, ÷òî ìíîãî÷ëåíû f0, . . . , fn îáðàçóþò áàçèñ â ïðîñòðàíñòâå ìíîãî÷ëå-

íîâ ñòåïåíè íå âûøå n.

Óêàçàíèå. Ìíîãî÷ëåí ñòåïåíè n èìååò íå áîëåå ÷åì n êîðíåé. Åñëè ó äâóõ ìíî-
ãî÷ëåíîâ ñîâïàäàþò çíà÷åíèÿ â n + 1 òî÷êå, çíà÷èò, èõ ðàçíîñòü îáðàùàåòñÿ â
n+ 1 òî÷êå â íîëü.
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