Homework 5
Solutions
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(b) 1fy <0, then let y = —1, and the other variables
be 1. The left band side,

TN

<

gl

is satisfied since - < 1, but the right hand side, Tw < yz
is not, since 1-1 &£ (=1)-1.

To show the opposite implication (converse) doesn't
hold either, let w = —1 and all other variables be 1. Then,

(1)(~1) < (1)(1)

bur, :
3

-t |

(e) 1t's difficult to tell immediately which value is larger.
Let’s first get rid of the mixed fractions, and use the in-
vert and multiply rule (p. 130) simplify them, so we have
values,

315 —20:3+3
J% and —.;.__

325 460
30 nd 42

Since multiplication by positive numbers preserves ot-
dering (D), we ean multiply both values of the above by
30 - 42, and compare these new numbers. To reiterate,
preservation of ordering means that if our new number of
the left, for example, Is less than the new pumber of the
right, then the above number of the left is less than the
above number on the right, We get numbers, J

~13650 and — 13500
Therefore, the rightmost value s less than the leftmost

wlie.  Sp JLaby qar  conlusitn aboaf He
ho #57

1 Y7 2.6.4 absolute values
P/ (a) Given the task of simplifying,

2
I.r = ||—5< 5
into the form |2| < =, where z is a constant, we first
add 5 (refer to HW exercise for correctness),
17
e 1] < 3

Thus |z — 1] lies within the interval [0, l;f;. or,
iy <z—-1< 1
3 3

Adding 1 to all sides,
14 20
-3 <y

(x)

(b) The reduction for the next problem follows the same
steps, except we use the axiom r < y ¢ ~y < -x
(subtract x + y from both sides).

11 -13+22>25
~|8 4 25| > -85
|34 2r| < 8.5
Using the theorem,
-85 <3+2r <85H
Subtracting 3,
~11.5<2r <55
Dividing by 2,
~5.75<xr <275

(¢) If we are given jr| > z, the cases when this will
hold true are all values when |z} < = fails. This is,
therefore, -z £z orz £z ie. < ~z0orz<x.

The or logically corresponds to saying x could be in
the region below - entirely less than - the original
interval, or in the region above. Therefore,

3.1
[2x — gl =3
I3 equivalent to the statement,

3 1 1 3
-— - - < -
2 = 5a5_2: 5

Adding * to both sides [of both inequalities| yields,
2 4
hSSOfESZ‘r
Finally, dividing by 2 yields,

ZS%()!'%SI

(d) Thoe expression 3 — [2r — 5| > 4.2 will novor be true,
since 3 — |z] must be < 3, so it cannot be > 4.2,

2.6.8 Squares implying equiva-
lence for positive rationals
Given o,y € Q, 2,y > 0, we want to show that =* = * &

r =y X <Y is broken down into cases X = Y and
Y = X (we start with the second here because it's easier).
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