MATEMATICKA INDUKCIA

1. Dokazte, ze pre kazdé nenulové prirodzené ¢islo n plati:

(i) 142+ - +n=1inn+1)
(i) 1+34+5+---+(2n—1) =
(iii) 2+3+44-+(Bk+2)=3-(3k+1)- 3k +4)
(iv) 24446+ +An+2)=2n+1)- (2n+2)
(v) 124224+ +n?=In(n+1)2n+1)
(vi) 34+23+ - 4+ n3 = in?(n+1)?
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11420+ 4 nt = gn(n+1)(2n + 1)(3n? + 3n — 1)

12432+ 4+ (2n—1)% = In(4n® - 1)
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(ix) B+33+.- +(2n—1)3 =n2(2n? - 1)
(x) 22+ 4%+ -+ (2n)3 = 2n®(n + 1)?
(xi) 12 —22 432 —42 4 ... 4 (- 1)”+1 2=1(-1)"n(n+1)
(xii) 1-24+2-34---+n-(n+1)= (n+1)(n+2)
(xiii) 1-2-3+2~3-4+---+n-(n+1) (n+2) = tn(n+1)(n+2)(n+3)
(xiv) 1-24+2-54--+n-(3n—1)=n?*(n+1)
(xv) 1:343-54+--+(2n—1)-(2n+1) = In(4n? + 6n — 1)
(xvi) 1442743104 4+n-Bn+1) =n(n+1)>
(xvil) (n+1)-(n+2)-----(n+n)=2"-1-3-...(2n—-1)
(xvili) 14+3+6+4---+in(n+1)=tn(n+1)(n+2)
(xix) 247414+ -+ (n*+2n—1) = tn(2n* + In+1)
(xx) 1-2242-32+ - +n(n+1)? = Sn(n+1)(n+2)(3n+5)
(xxi) Tl2+%+"'+m:ni+l
(xxit) 75 + 56+ + eIy = 000
(xxiii) 155 + 55+ + (4n—3)1(4n+1) = Tt
(xxiv) 11*2 + gi +o Tt (2n—17)l(22n+1) = 271((27;111))
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Govii) (1=4) - (1= §) -+ (1 - ) = 3%
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i) s+z+ - +m>vn
(i) gtz 55 > 53
(iil) ++ 75+ + 505 > 1
(iv) 2<1l4+3+ - +525<n
V) 33 < e
(vi) 7y < 5
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(vii) 55 + 55

3. Dokazte, ze plati:

(i) 2" >n?, n>5neN,

(ii)) 2" >n+1, n>0,neN,

(iii) 3" >2(n+1)%, n>4,n €N,
(iv) 5" >5n2+2, n>4,n €N,
(v) "2 >2n+5, n>1,neN,
(vi) V/(2n)! <2"-n!, n>1,neN.

4. Dokazte, ze pre kazdé realne ¢islo a > —1 a pre kazdé nenulové prirodzené ¢&islo n plati:

(1+a)">1+na
5. Dokézte, ze pre rozne kladné redlne ¢isla a,b a pre prirodzené ¢islo n > 1 plati:
2" (@™ 4 b™) > (a + b)"

6. Ak pre nezdporné redlne Cisla x1, 9, - ,x, plati o1 +z9 + - - + x5 < %, tak

l\.')\r—l

(I1—x1)-1—z2)-- (1 —xyp) >
Dokazte.

7. Dokazte, ze pre prirodzend ¢isla plati:



8. Dokézte, 7e pre kazdé neparne (liché) prirodzené &islo n je sticet n* +2n2 4 2013 delitelny
¢islom 96.

DOKAZY

1. Zistite, ¢i pre lubovolné mnoziny A, B platia nasledujiice rovnosti. V pripade, Ze rovnost
plati, dokazte ju (obrézok nie je dokaz). V opa¢nom pripade ndjdite vhodny protipriklad.

(a) AN(AUB) = A,

(b) AU(ANB) = A,

(c) AA\B=(AUB)NB,

(d) A\ (A\B)=AUB,

(¢) A\(A\B)=B\(B\A)=AnB,
(f) A\(B\A)=ANB,

(g) (A\B)N(B\A)=0.

Vysledky: a) plati, b) plati, c) neplati, d) neplati, e) plati, f) neplati, g) plati.

2. Zistite, ¢i pre lubovolné mnoziny A, B,C, D platia nasledujice rovnosti. V pripade, Ze
rovnost plati, dokdzte ju (obrézok nie je dokaz). V opaénom pripade nijdite vhodny
protipriklad.

(a) (AUB)\C = (A\C)U(B\C)

(b) (ANB)\C = AN (B\C) = (A\ )N (B\C)
(c) A\(BUC) = (A\ B)N(A\C) = (A\ B)\C

(d) A\ (BNC)=(A\ B)U(A\C)

(e) (A\B)NC=(AnC)\(BNC)=(AnC)\ B

(f) A\(B\C) = (4\ B)U(ANC)

(g) AN(BAC)=(ANB)A(ANC)

(h) Ax (BUC)=(AxB)U(AxCQC)

(i) (A\B)xC=(AxC)\(BxC)

(j) Ax(BAC)=(Ax B)A(AxC)

(K) (Ax B)\ (C x D) = (A\ C) x (B\ D)

(1) (AxB)U(CxD)=(AxC)U(BxD)
Vysledky: a) plati, b) plati, ¢) plati, d) plati, e) plati, f) plati, g) plati, h) plati, i) plati, j) plati, k) neplati, 1) neplati.



