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Îïðåäåëèòåëè

Çàäà÷à 1. Ïóñòü A ∈ Mn(k) � àíòèñèììåòðè÷íàÿ ìàòðèöà è n íå÷¼òíî. Ïîêàæèòå, ÷òî
det(A) = 0.

Çàäà÷à 2. a) , b◦) , c) Âû÷èñëèòå îïðåäåëèòåëè ìàòðèö
a0 −1 0 0 . . . 0 0
a1 x −1 0 . . . 0 0
a2 0 x −1 . . . 0 0

. . .
an−1 0 0 0 . . . x −1
an 0 0 0 . . . 0 x

 ,


3 2 0 . . . 0
1 3 2 . . . 0
0 1 3 . . . 0

. . .
0 0 0 . . . 3

 ,


0 1 1 . . . 1 1
1 0 x . . . x x
1 x 0 . . . x x

. . .
1 x x . . . 0 x
1 x x . . . x 0

 .

Çàäà÷à 3 (Îïðåäåëèòåëü Âàíäåðìîíäà). Ïîêàæèòå, ÷òî

det


1 x1 x2

1 . . . xn−1
1

1 x2 x2
2 . . . xn−1

2

. . .
1 xn x2

n . . . xn−1
n

 =
∏

16i<j6n

(xj − xi).

Ïîäñêàçêà: îáå ÷àñòè ðàâåíñòâà � ìíîãî÷ëåíû îò xi.

Ïóñòü f(x) = anx
n + . . . a1x + a0 è g(x) = bmx

m + . . . + b1x + b0 � ìíîãî÷ëåíû. Îïðåäåëè-
òåëü ìàòðèöû ðàçìåðà n +m, ãäå m ñòðîê ñîäåðæàò êîýôôèöèåíòû f , à n ñòðîê ñîäåðæàò
êîýôôèöèåíòû g:

det



an an−1 an−2 . . . . . . a0 0 . . . 0
0 an an−1 an−2 . . . a1 a0 . . . 0
. . . . . . . . . . . . . . . . . . . . . . . . . . .
0 . . . 0 an an−1 an−2 . . . a1 a0
bm bm−1 . . . . . . b0 0 . . . . . . 0
0 bm . . . . . . b1 b0 0 . . . 0
. . . . . . . . . . . . . . . . . . . . . . . . . . .
0 . . . 0 bm bm−1 . . . b1 b0 0
0 . . . . . . 0 bm bm−1 . . . b1 b0


,

íàçûâàåòñÿ ðåçóëüòàíòîì f è g. Îáîçíà÷åíèå: Res(f, g).

Çàäà÷à 4. Ïîêàæèòå, ÷òî Res(f, g) 6= 0 ⇐⇒ ëþáîé ìíîãî÷ëåí ñòåïåíè < m + n ïðåä-
ñòàâëÿåòñÿ â âèäå uf + vg, ãäå u, v � ìíîãî÷ëåíû ñòåïåíåé < m è < n ñîîòâåòñòâåííî,
⇐⇒ ÍÎÄ(f, g) = 1.

Çàäà÷à 5. Ïóñòü ìíîãî÷ëåí f ñòåïåíè n èìååò êîðíè x1, . . . , xn, a ìíîãî÷ëåí g ñòåïåíè m
èìååò êîðíè y1, . . . , ym (ñ ó÷¼òîì êðàòíîñòåé). Ïîêàæèòå, ÷òî

Res(f, g) = amn b
n
m

n∏
i=1

m∏
j=1

(xi − yj) = amn

n∏
i=1

g(xi) = (−1)mnbnm

m∏
j=1

f(yj).

Äèñêðèìèíàíòîì ìíîãî÷ëåíà f(x) = anx
n + . . . a1x+ a0 íàçîâ¼ì

Discr(f) := (−1)
n(n−1)

2 a−1n Res(f, f ′).

Çàäà÷à 6. a)Ïóñòü f(x) = (x−a1)(x−a2)·. . .·(x−an). Ïîêàæèòå, ÷òîDiscr(f) =
∏

i<j(ai−aj)2.
b)Ïóñòü f(x) ∈ C[x]. Ïîêàæèòå, ÷òî Discr(f) = 0 ⇐⇒ f èìååò êðàòíûé êîðåíü.

c)Ïîêàæèòå, ÷òî Discr(f) � ìíîãî÷ëåí îò a0, a1, . . . , an ñ öåëûìè êîýôôèöèåíòàìè. Íàéäèòå

d◦)Discr(ax2 + bx+ c),

e◦)Discr(x3 + px+ q).


