
4.3 Proofs involving Real Numbers

Some properties of R :
1. 8a 2 R and n: positive even integer) an � 0 .
2. If a < 0 and n: positive odd integer) an < 0 .
3. 8a:b 2 R; ab > 0() (a > 0 and b > 0) or (a < 0 and b < 0):
4. Let a; b; c 2 R
(i) if a � b and c � 0 =) ac � bc:
(ii) if a � b and c > 0 =) a=c � b=c:
(iii) if a > b and c > 0 =) ac > bc and a=c > b=c:
(iv) if a > b and c < 0 =) ac < bc and a=c < b=c:

Thm 4.12 If x; y 2 R s.t. xy = 0 =) x = 0 or y = 0:
hPfi :

R4.13) Ex4:13 Let x; y 2 R.
Prove that if x2 � 4x = y2 � 4y and x 6= y
=) x+ y = 4:
hPfi :
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(4.3 cont.)

Read R4.14

hDefi 8x 2 R, its absolute value jxj is de�ned as

jxj =
�

x if x � 0
�x if x < 0

Thm 4.15 (Triangle Inequality)
8x; y 2 R =) jx+ yj � jxj+ jyj:
hPfi : read for homework.

Ex4:19 8x; y 2 R =) jx+ yj � jxj � jyj:
hPfi :
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