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Solution to Problem Set 2

2.2-10

(@) g —1]>z+1] < (-12>@+1)° <=z <0.
The solution set is (—oo, 0).
(b) o< -1, |z|+|z4+1] <2< 2z -1<2< x> -3,
In this case, the solution set is (—2, —1].
If-1<a<0|o|+]z+1<2e>1<2cs-1<z<0.
In this case, the solution set is (—1,0).
Ifz>0,|z)+r+1]<2<=2r+1<2<=z< 3.
In this case, the solution set is [0, %)

Combine all three cases and the solution set is (—32, 1)

2.2-12

—2r—1 <=2
le+2|+]z—1=43 —-2<z<1;
2041 x> 1.

d<|z4+2|+]z—1]<5
4< —2x—1<5, 4 <3 <5, 4<2x4+1<5,
or or
T < —2; —2<z<1; x> 1.

5 3
<:>—3<x<—§or§<x<2.

The solution set is (—3,—2) U (3,2).



2.3-7

S is bounded above since it has some upper bound which it contains. Denote
the contained upper bound as ug. From the definition of supremum, sup S < uy,
since ug is an upper bound. On the other hand, that ug € S implies that uy <
sup S because s < sup S, Vs € S. Combine these two inequalities, ug = sup S.

2.3-14

From the definition, a lower bound w of S is the infimum of S if and only if
v < w for any lower bound v of S. In the following, we prove by contradiction.
Assume w = inf S. Suppose that there exists some eg so that t > w+eq,Vt € S.
Thus w + €¢ is a lower bound by the definition, contradicting that v < w for
any lower bound v of S.

Assume the condition hold. Suppose that w is not the infimum. There exists
lower bound v with w < v and t < v,Vt € S. Take ¢ = v — w > 0. From the
condition, tg < w—+¢e = v for some ty € .S, contradicting that v is a lower bound.



