EXERCISES
S, Prove 124224 -+ +n2=n(n+1)Q2n+ i)/6 for all natural numbers .
“t2~Prove 3+ 11+ - +(8n—5)=4n%— n for all natural numbers n.
“S%3_Prove 13+2%+ -+ +n3=(1+2+ -+ +n)? for all natural numbers 7.

\Ll,k(l;or neN, let n! fread “n factorial”] denote the product 1-2-3---n. Also let
1=1 and define ' :

n! for k=0,1,....n.

(5)= o

Wi Show that i3, 5, YT, V24, and 3T are not rationdl numbers.

™. show that 21/ 3, 51/7, and (13)!/* do not represent rational numbes.
M Show that (242 )!/2 does not represent a rational number.

& Show that (5—y3)!/? does not represent a rational number.

EXERCISES
i(a) Which of the properties A1-A4, M1-M4, DL, 0105 fail for N?
(b) Which of these properties fail for Z? .

#2. (2) The commutative law A2 was used in the proof of (ii) in Theorem 3.1.

Where?
(b) The commutative law A2 was also used in the proof of (iii) in Theorem 3.1.

Where?
Wi, Prove (iv) and (v) of Theorem 3.1.

3.1 Theorem. The following are consequences of the field properties:

(i) a+c=b+c implies a=b;
(i) a-0=0 for all a;
(iii) (— a)b= —ab for all a,b;
(iv) (—a)(— b)=ab for all a,b;
(v) ac=bc and c¢#0 imply a=b;
for a,b,cER. ‘

amdef. (3) Prove that |a+b+c|<|a|+|bl+]|c| for all 4, b, cER. Hint: Apply the
triangle inequality twice. Do not consider eight cases.
(b) Use induction to prove

lay+ay+ - +a| <lag+|ag]+ -+ +a,
for n numbers a,, a,,...,a,.

3% (@) Show that |b| < a if and only if —a<b<a.
(b) Show that |a—b| < c if and only if b—c<a<b+ec.
(c) Show that [a—b|<cif and onlyif b—c<a<b+ec.

3.8 Let a, bER. Show that if a < b, for every b; > b, then a < b.



