Section 1.2 Mathematical Induction MATH 401, REAL ANALYSIS, S17

e DEFINITION OF N (THE SET OF ALL NATURAL NUMBERS)
e WELL-ORDERING PROPERTY OF N

e Principle of Mathematical Induction. LET S BE A SUBSET OF N SUCH THAT (1) 1 € S
AND (2) ke S=k+1€S THEN S=N

e Principle of Mathematical Induction ver 2. LET n; € N AND LET P (n) BE A STATE-
MENT FOR EACH NATURAL NUMBER 71 > nj. SUPPOSE THAT P (n1) IS TRUE AND P (k) 1S
TRUE IMPLIES THAT P (k) HOLDS. THEN FOR ALL n > nj, P (n) IS TRUE.

e Examples

— PROVE THAT FOR EVERY NATURAL NUMBER n,

- n(2n+1)(n+1)
k=
2 G

— PROVE THAT FOR EVERY NATURAL NUMBER n,

- 1
Zk3 = 1712 (n+1)°
k=1

— PROVE THAT FOR EVERY NATURAL NUMBER 7

57" — 1

N
3 €

IN OTHER WORDS, 52" — 1 IS DIVISIBLE BY 8 FOR ALL n € N.



Homework (Section 1.2)

PROVE THE FOLLOWING ASSERTIONS

1. FOR ALL NATURAL NUMBERS n

an3 —n
24+32 4+ 4+ 2n-1)>%= —
2. FOR EVERY NATURAL NUMBER n, n® + 5n IS DIVISIBLE BY 6.
3. FOR EVERY NATURAL NUMBER n, 52" — 1 IS DIVISIBLE BY 8.

4. FOR EVERY NATURAL NUMBER n, n < 2".

5. 2" < n! FOR ALL NATURAL NUMBERS n > 4. (RECALL THAT n!l=n(n—1)---

6. FOR EVERY NATURAL NUMBER 7 > 1
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