Exercises 1.1, Mathematics 1 (12-PHY-BIPMAL)
Artem Sapozhnikov

1. Write the following sets as unions of intervals:

ot

G=1{0:

(a) A={z:
(b) B=Az:
(c) C={z:
(d) D={x:
(e)
(t) F

)

)

(g
(h

2 — 3z +2 <0},
z? — 3z +2 >0},
x? — 3z > 3},
2 —5 > 2z},

E={t:t?—-3t+2<0},
= ({11 U{2,3}) N (0,4),

sinf = 1},

H = {p:cosp > 0}.
. Let A and B be intervals. Is AN B an interval? What about AU B?

. Prove that the following numbers are rational:

(a) x =0.313131...,
(b) y = 0,273273273 ...,
(¢) z=0.2154154154 .. ..

(Hint: Note that 100z = = + 31.)

. Let A and B be two sets. Define their sum and difference as

A+B={a+b:a€ Abe B}, A-B={a—-b:a€ Abec B}

Prove that sup(A + B) = sup A + sup B. Prove that sup(A — B) = sup A — inf B.

. Prove that QQ is countable.

. Let A C B. Prove that if A is uncountable, then B is also uncountable.



