DEPARTMENT OF MATHEMATICS

MATHS 255FC Assignment 9 Due 9th May 2001

1. Prove each of the following specifically from the axioms given in the handout on real numbers.

(@ Given a,b R, show thereisaunique x such that ax = b.
If x=Db/a is defined to be ax = b, show:
() a/b+c/d=(ad +bc)/bd if b,d#0. (ii) (a/b).(c/d)=ac/bd if b,d#0.
(b) (i) x<y, y<zO x<z (ii) x<y, z>00 xz<yz.
© @) DyFEIx]-lyl () [IxI=1yl<Ix=yl.
(d) ABOR, AB#0, A0 Band B isbounded below, show glbA > glbB.

2. Find the least upper bound and greatest lower bound of each of the following subsets of R if they exist
and determineif either of theseis an element of the set concerned.

(i) O (i) [-Loo) (i) (-142] (iv) (-1L2] n Q (v) %+%§n —12 ...E

3. (8 A subset SO X isdensein ametric space (X,d) if O >0, OxOX 50OS:|x-9g<e¢.
Show Q isdensein R.

(b) Showthat [x,yOR:x<y OgqUOQ:x<qg<Yy.
(c) Canyoudothesameasin (b) for qQ?

4. Show that any real valued function on the realsis continuousif and only if x, — X, O f(x) - f(X,).



