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POLYTECHNIGUE

Week 15: Review exercises

In$tructor: Igor Kortchemski (igor.kortchemski@polytechnique.edu)

Tutorial Assistants:
— Apolline Louvet (groups A&B, apolline.louvet@olytechnique.edu)
— Milica Tomasevic (groups C&E, milica. tomasevic@polytechnique.edu)
— Benofit Tran (groups D&F, benoit.tran@polytechnique.edu).

1  Some review exercises

The solutions of the exercises which have not been solved in some group will be available on the course webpage.

‘Exercise 1. Complete the boxes [ Jwith =, &, or < and justify your answers:
a)Let f: E - F be a fun&ion. ThenVx,y € E,x=y[  |f(x)=f(p)
b) Let f : E — F be a one-to-one funétion. Then Vx,y € E,x=y[ | f(x) = f(y)
c)Let f : E — F be an onto fun&ion. Then Vx,y € E,x=y[ | f(x)=f(v)
d) Let f : E — F be a bijetive function. Then Vx,y € E,x=y[ | f(x)=f(v)
e) Let f,g: E — F be fun&ions. Then f =g[ | f(E)=g(E).

1,2,...,.n} — {1,2,...,n
f}gercise 2. For n > 1, consider the permutation { ) } { ) }
1 — n+1l-—1
1) Write the cycle decomposition of o.

2) What is the value of ¢(0)?

‘Exercise 3. Six people each throw a fair dice.
a) What is the probability that there are exactly three sixes?
b) What is the probability that the large§t number that appears is at least 4?
c) What is the probability that the largest number that appears is exactly 3?
3)40 (

‘Exercise 4. What is the coefficient of x® in the expansion of (1 + x? + x you can leave binomial

coefficients)? Justify your answer.

Exercise 5. Let f : E — F be a fun&tion. Show that f is one-to-one if and only if YA C E, A = f~1(f(A)).
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