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Ñèñòåìà êîìïüþòåðíîé ìàòåìàòèêè Mathematica 4.0

Êîíòðîëüíàÿ ðàáîòà
Âàðèàíò �13

Çàäàíèå �1

Íàïèñàòü ôóíêöèþ, êîòîðàÿ ÷èñëåííî âû÷èñëÿåò çíà÷åíèå ïîëèíîìà Ëåæàíäðà Pn(x) äëÿ çà-
äàííûõ n â çàäàííûõ òî÷êàõ x ïî ôîðìóëå:

Pn(x) =
1

2n

[n/2]∑
k=1

(−1)k(2(n− k))!

k!(n− k)!(n− 2k)!
xn−2k,

ãäå [ ] � öåëàÿ ÷àñòü.

Çàäàíèå �2

Ðåøèòü ñèñòåìó ëèíåéíûõ óðàâíåíèé, âûïîëíèòü ïðîâåðêó:
x1 + 2x2 + 3x3 + 4x4 = 0,
7x1 + 14x2 + 20x3 + 27x4 = 0,
5x1 + 10x2 + 16x3 + 19x4 = −2,
3x1 + 5x2 + 6x3 + 13x4 = 5

Çàäàíèå �3

Ïîñòðîèòü �òî÷å÷íûé� ãðàôèê ôóíêöèè y sin(x) + x cos(y) ïðè èçìåíåíèè ïåðåìåííûõ x, y â
ïðåäåëàõ [−2π, 2π] ñ øàãîì 0.3. Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïðèâåäåí íà Ðèñ. 1 íà ñòð. 1.

-5

0

5

-5

0

5

-10
-5

0

5

10

Z

-5

0

5

-5

0

5

Ðèñ. 1: Ïðèìåð îôîðìëåíèÿ ãðàôèêà

Çàäàíèå �4

Íàéòè ïðîèçâîäíóþ y′x îò íåÿâíîé ôóíêöèè:

xy2

+ y2 ln(x)− 4 = 0.
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Çàäàíèå �5

Âû÷èñëèòü ïëîùàäü ôèãóðû, îãðàíè÷åííîé ëèíèÿìè:

y =
1

4
x2, y = 3x− 1

2
x2.

Çàäàíèå �6

×èñëåííî íàéòè íàèìåíüøèé ïîëîæèòåëüíûé êîðåíü óðàâíåíèÿ:

5x− 8 ln(x)− 8 = 0.

Âûïîëíèòü ïðîâåðêó.

Çàäàíèå �7

Äëÿ t ∈ [0; 1] íàéòè ÷èñëåííîå è àíàëèòè÷åñêîå ðåøåíèÿ ñèñòåìû îáûêíîâåííûõ äèôôåðåí-
öèàëüíûõ óðàâíåíèé: {

x′ = 2x + 3y,
y′ = 2x + y.

óäîâëåòâîðÿþùåå íà÷àëüíûì óñëîâèÿì:

x(0) = −2.7, y(0) = 2.8.

Cðàâíèòü ðåçóëüòàòû ÷èñëåííîãî è àíàëèòè÷åñêîãî ðåøåíèÿ äëÿ îäèíàêîâûõ çíà÷åíèé t. Ïî-
ñòðîèòü ãðàôèê.
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