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Analysis 1

Sets; induction; binomial coefficients.
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1. For sets A, B and C show at least two of the following statements:

) AN(BUC)=(ANB)U(ANC),

) AU(BNC)=(AUB)N(AUC).
() A\(BUC)=(A\B)N(4\C),

) A\ (BNC)=(A\B)U(A\O).

2. (a) Find a bijection N x N — N (proof!).

(b) Show that Q is countable.

3. Show the following formulae:

(a) ék?’:(n(n;l)f, n €N,
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(b) Z(—1)+%=;n+k, n € N.
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4. For n € Ny and m € N let

a(m,n) = #{(z1, ...

b(m,n) = #{(x1, ...

m
, Tm) € Ng' - Zl‘j < n},
j=1

m
, Tm) € NG - Za:j =n}.
j=1

(a) Show that a(m,n) = b(m + 1,n) for all m € N and n € N.

(b) Show that a(m,n) = (n ;;m) for all m € N and n € Ny.

Hint: Show a(m,n — 1) + a(m — 1,n) = a(m,n) and use induction on n + m.



