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Field Axioms of real number:

Al.
A2.
A3.
A4.
Ab5.
MI1.
M2.
MS3.
M4.
Mb5.

a+beRifa,beR;

a+b=b+aifa,beR,
a+(b+c)=(a+b)+ceRifabceR;

There exists 0 € R such that a + 0 = a for all @ € R;
For any a € R, there is b € R such that a + b = 0;
a-beRifa,beR,

a-b=>b-aif a,beR;
a-(b-c)=(a-b)-ceRifa,b,celR;

There exists 1 € R\ {0} such that a-1=a for all a € R;
For any a € R\ {0}, there is b € R such that a-b = 1;

D.a-(b+c)=a-b+a-cifa,bceR.

1.

(a) State the completeness of R;

(b) Using the axioms (and point out which axiom is used at each step), show that

i. (—a)-(=b)=a-b;
ii. 1/(—a) =—(1/a) if a # 0.
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2. Suppose S is a bounded non-empty subset in R.

(a) Show that inf(—S) = —sup S where —S = {—z : z € §}.
(b) Show that sup Sy < sup S if Sy is an non-empty subset of S.
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3. By considering A = {x € R : 2% + z < 3}, show that there exists u € R such that
u>0and u® 4+ u = 3.
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