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The principle may look a little strange at frst sight, but a few examples
should elarify matters.

Example 8.1

Let us try to prove statement (1) above using the Prineiple of Mathe-
makical Induction. Here P(r) s Lthe statement Lhat the sim of the first
n odd nmumbers s p? T other wards:

Pla) s L+345+ 4+ 2n-1=n".

We neod to carry oul parts (a) and (1) of the Principle
to) P{1) 35 true, sinee 1 = 12,
{1} Suppose Plu) is true. Then

14545 4e-alodn - | ==pt
Aeldding Zn+ | to both sides Lives
L+ 3454t dn—142n4 = +20 41 =(n4+ 17,

which is statement P+ 1), Thus, we hive shown thnt Pl = Pin+1).
We lawve now established parts (a) and (b)), Hence by the Principle of
Matheratical Induction, Pln) is trie for all positive
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Ie phrase "Principle of Mathematical lnduction” is quite a mouthful, and
we usually use just the single word “induction” instend.

Cxainpale 8.2
Now lel us prove statement (2) above by induetion. Ilere, for n a
positive integer M) s the statemen

Pln): if p= —1 then {1 +p)" = 1 +ap .

For {a), observe P(1) is true, as 1+ p = 1 4 .

Far (b}, suppose Pln) is troe, so (1 L) =] pap, Bl p s —1, we
kuow that L+ =0, 56 we can multiply bothe sides of the inequality by
I+ (see Example 4.3] to obtain o

Iy

{1 ..___uh______ =11 .._.u_.__.hh__“_ +pl=l4+in4 Ly _:__z.u..

Since np? = 0, this implies that (1+p)"* ! > |

by wttich 15 state-
ment Pla+ 1), Thus we have shown Plr) = Fa+ |

Mhierefore, by induction, Pin) is true for all positive iterers o,

MNext we allempt 0 prove the statement (3) concerming r-sided polyeons
There s a slight problem hese, 17Mwe naturally enongh et £ o) be statement (3
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then Plr) only makes sense iTa = 32 P{1and P{2) make no sense, as there 15

e such thing as a l-sided or 2-sided polygon. To take care of such a situation,
we need & slightly modified Principle of Mathematical Indoetion:

Principle of Mathematical Induction 1
Let k be an integer Suppose thae for each infeger n = & we have a statement
Pin) df we prove the following two things:

ta) POk s tewe!

(b) for all p =k, i £a) s trwe then Pin 1) ivalse troe;

ther Pin) ix frue for all integers n = k.

The logic behind thisis the same as explained before.

Example 8.3
Now we prove statement (3), Here we have k=3 in the above Principle,
and for a =3, Pln) is the statement

P(r) - the sim of the internal angles in an a-sided polygon is (n - 2)1.

For (a), obsarve that P(3) s treae, sinee the sum of the angles in o triangle
ig e = (3—2)1.
Now for (b)), Suppose Ple) is true. Consider an (no U)-sided polygon

with corners Ay Aaoad s

Diraw the line A;Ay Then AjA A, A, 15 an n-sided polygon. Since
we areassumning Pa) s trae, the internad angles o this s-stded polygon
add up to (n— 2)m. From the picture we see:that the sum of the angles
i the (n 4 1)-sided polygon Ad, oA | s equal to the sum of those in
AA A A, plus the sum of those in the triangle AyALA , henee 15

(h—m+r—=1{{n+1)-2x.

W hie ey shiown that Pla) = 8+ 1) Henee Ty induoction, Plr)

g true oall o =3




