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Math 214 Foundations of Higher Mathematics C.K. Li

Chapter 6 Mathematical Induction
We develop a machinery to show that the open statement P(n} is true for all natural numbers {or all
natural numbers starting from ng).

6.1 The principle of mathematical induction

.0
5 Ji et
A set of real number may or may not have a least element. —™ K, ["1 DI C{M qﬂ— ?‘dﬁ%]. i

Theorem If the least number exits in a set of real number, then it is unique. _ - [’E Js
|The well ordering principle of natural numbers Every non-empty subset of N has a least element. WK{JW

Remarks The well ordering principle fails

One can prove the well ordering principle for other subsets of Z. For example, the set of integers larger
than —1000, the set of nonnegative even integers. S, : ‘y‘.-m, b i (L?\’)
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The principle of mathematical induction Let P(n) be an open statement with n € N. Suppose we can
established the following two statements.

(a) P(Q) is tru‘e;\,l (b) If P(k) is true then P(k + 1) is true. ‘P(') P(),} P(})

Then P(n) is true for all n € N. '“ H R

Remark This is the domino effect!

Proof. Show that S = {n : is false} no smallest element. So, it is empty. }

. ' f\«l“a[
T s 'P(“- M. X fe o
R '7%%@%6‘) ) pe |, (b)) PP ines P(P-E'L)Lf

I/\)B.WT‘\-O Sherw ! @ T:g‘ne,m}; P('f,) L> '}ﬂd{

R
= N

\Q NEN: pr) EMM}\

——

(),ﬁxbmgd'v \—

Weitde v F=d,
[Q’E Tl l)'b) CmﬂYﬂdiQﬁu» F :F <p i

]

Néte - Fen. O, A4 mivwn doweT
V4@ me = .
R‘f) () %—m/ POHY Wi, So m > L,
Sa m-t €M Al et be 3 |
Rt Huw Plwm-1) 1n 14 WA Lisstl

b

) v e Gy (b, S mET
V\;{f\:{b - 5 :1:7@ sty Cowlvactietd  m e



4

— 2
Py b= =
Examples (a) P(n): 1+ +n=n(n+1)/2y—n &N P(—Z) s ]+ =243 _ 2
(b) P(n): 124+ n® =n(n+1)(2n+1)/6. - S
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