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Definicia binomického koeficientu

Definicia a zakladné vlastnosti

Definicia
Pre lubovolné n € Ny, k € Z definujme binomicky koeficient (})
ako pocet vsetkych k-prvkovych podmnozin mnoziny n.

(1) = —m

=]
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Definicia binomického koeficientu

Pre realne n

N
X >

> n(n—1)---(n—k+1)

(D :x(x—l)--:(x—k—l—l)
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Binomicka veta

Binomicka veta

(1+t)°=1

L+t =1+t

(1+t)? =1+2t+ ¢
(1+t)=1+3t+32+ 1

(L+t)* =1+4t+6t> 448> + t*
(1+1)°=1+5t+102 + 1063 +5¢* + 1°
(1+t)° =1+6t+15¢% 420> + 15¢* + 6¢° + ¢°

Binomické koeficienty



Binomicka veta
Binomicka veta

Veta (Binomicka veta)
Pre [ubovolné t € C a n € Ny plati

(1+1t)" = Z (:) th, (1)

k=0

Pre [ubovolné x,y € C a n € Ny plati

=3 (f)etrs @)

k=0
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Binomicka veta

Binomicka veta

» pocet vyberov pri roznasobovani;
» dékaz matematickou indukciou
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Binomicka veta
Binomicka veta

1+ =1 +t)1+1t)

RS
(5 00)
SERANE
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Binomicka veta
Binomicka veta

A+ =@+ +v)"

= =0
( ) B n+1 A
= AR ( )t
=0 \k o1 k=1
+1 n+1
(*) ny\ k n k
P> (k)t > (k—l)t
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Binomicka veta

Striedavé znamienka

Désledok
Pre lubovolné n € Ny také, ze n > 1

k=0

A teda platia aj rovnosti

L3)

2
n) ( ; > "
=) : =21,
0<2J =\ HL

j=
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Binomicka veta

Parne a neparne

OS%:S” <2nj> - 09;19 <2j: 1>
> (5)=2(50) =7

Jj=0 Jj=0

Kombinatoricky argument, ze mame rovnako vela parnych a
neparnych podmnozin?
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Binomicka veta
Parne a neparne
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Binomicka veta

Nasobky trojky a Stvorky
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Binomicka veta
Derivacia

k=0

f'(t) = n(1+t)" !
1 n

f/ — k—1

(H)=> k (k) t
k=1
k Z =n2"t

k=0
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Binomicka veta
Iné odvodenie

Binomické koeficienty



Binomicka veta
Iné odvodenie
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Binomicka veta
Integrovanie
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Vlastnosti binomickych koeficientov

Vlastnosti binomickych koeficientov
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Vlastnosti binomickych koeficientov

Vlastnosti binomickych koeficientov

() =)

» Vyber k-Clennej komisie a predsedu.
> {(x,A);ix € ALAC M, |A] = k}
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Vlastnosti binomickych koeficientov

Vlastnosti binomickych koeficientov

(-0
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Vlastnosti binomickych koeficientov

Vlastnosti binomickych koeficientov

(1)
(1)
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n
k 2k +1
(7)) sekeien

n ) ak 2k +1>n

“\k+1

N



Sumy s binomickymi koeficientami Vandermondova identita

Vandermondova identita

Tvrdenie
Pre [ubovolné m, n € Ny plati

;(T) (sf) N <m:—n). (5)
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Binomicka veta s readlnym exponentom

Zovseobecnenie binomického koeficientu

Definicia
Pre t € C a k € Ny oznaCme

<t> t(t—1)---(t—k+1)

k k!
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Binomicka veta s readlnym exponentom

Zovseobecnenie binomickej vety

Veta
Nech t € R. Nech x € R,

x| < 1. Potom plati rovnost

@)=Y <;>x’<. (6)

k=0

(T.j. rad na pravej strany hodnosti konverguje k hodnote uvedenej
na lavej strane.)
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Binomicka veta s readlnym exponentom

Zovseobecnenie binomickej vety

(t-1) » t(t-1)(t-2) 4
2! 3!
N t(t—l)(t—2l)(l-~-(t—k+1)xk+

t
(1+x)'=1+tx+

Taylorov rad funkcie f(x) = (1 + x)* v nule.
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Binomicka veta s readlnym exponentom

Taylorov rad pre f(x) = (1 + x)*

f(x) = (1+x)
f(k)(x) =t(t—1)---(t — k+ 1)Xt—k

" (k)(0)
) = FO) + PO+ T g Ty
(1—|—x)t—1+tx—|—t(t2_1)x2+---+<£>xk—|—...

1—|—X i(i)xk
k=
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Binomicka veta s readlnym exponentom

(Z) pre zaporné n

()= ()

<—n) (=n)(=n—=1)---(=n—k+2)(—n—k+1)
k!
<n+k—1> (n+k—-1)(n+k—2)---(n+1)n
k k!
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Binomicka veta s readlnym exponentom

Pripad n = —1

k=0

(1—x)7t ZX

=1—-x+x>—x3+...
14+ x

=14+ x+x2+x3+...
1—x
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Binomicka veta s readlnym exponentom

Zaporny exponent
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Binomicka veta s readlnym exponentom

Zaporny exponent

1

m:(l—l—x+xz—{—x3—|—...)".

agt+a+---+a,=k
n+k—1
k

(1—x)"= ki_o: <—kn>xk _ OOO <n+ l; - 1>xk

0 k=
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Multinomicka veta

Multinomicka veta

(X1+X2—|—'--+Xk)n:?

(xi+x+-Fx)xat+x+-Fxk) o (aFxe+ e+ xk)

n-krat

olkymi spdsobmi mézeme dostat x71x22 ... x7k7
Kolky pdsob dostat x;™" x3? ,f”

< n ) n!
ai,a,...,adk 31!32!---ak!
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Multinomicka veta

Multinomicka veta

Veta (Multinomicka veta)
Pre lubovolné xi,xz, . ..,x, € R plati rovnost

n a a a
(1 +x2+-+x)" = E <31 2 ak)xllxzz Xk
a2,

a1+---+ag=n
a;>0
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