Lety = sinx

. . an .
Prove by induction that d—xi = sin (x + %n) ,nezt

Let P(n) be th ition that d" nm
et P(n) be the proposition tha i,:sin (x+—)

Show true forn =1

dx1 2

dy . T T
—— = sinxcos — + cosxsin —
dx 2
dy |
— =sinx X0+ cosx X1
dx
dy
T COSX

Hence true forn = 1

Assume true forn = k

Assume that

dt T
y=sin<x+—

P nezt
y = sinx
dy
Iy = CosX
sin(4 + B) = sinAcosB + cosAsinB
r_ 0

cos 5 =

T 1
sinz =

We do not have to use the compound angle formula to prove
this. There is another way involving a simple trigonometric
identity:

] T
CcoSX = sIn (x + E)

We will use this identity later on in the proof

dak . km\ .
——j,é = sin (x + —) is true
dx 2

Show true forn = k+1
Show that
dk+1y

dxk+1 -
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Let's use that identity now

) T
C0SX = Sin (x + E)

+kTL’ o +kTL’ +7r
cos|\x+— | =sin{ | x+ >

d**ly o km T
dxk+l = Sin x+7 +E

_ N km N T
=sin| x > 13

( (k + 1)7'[)
= sin >

Hence true forn = k+1

Concluding statement

True forn =1
Assumingitis true forn = k thenitistrueforn = k +1
Therefore it is true for alln € Z*
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