



































































































































Session8
Jeep26,2018

recall bijective fat s f A B have inverses

Inversemeans If fix Ku then f y f fat X
I

f f id111identity

E f 0in o o t x k t

tix Ey x Ry f

Nix if3 f and to x

graphof f reflection of f acrossline u

exp IR lo ul xt et is actually bijective

inverse ln local IR thnx is called natural logarithm

note we can thus define a for any a 0 andany X c IR i

a exp hr at exp x ha exha

more generally theinverse of a is called logax forany a O
see HW W

note eh exhix
0 logarithmof tobasis a

e I






































































































































sidenote usefulnotation Landau symbols

e g convenientnotation ex I txt t 01 3 for small

Landausymbol big01 termsoforder

in general fCH 0 gut as x 0 or X su or anyothernumber

depending oncontext

E put 2 43
2
1 01 5 for large x

l x It x 1 7 401 4 for small

Landausymbol small 01 fat o gut if I fg O

EE epark 2 73
2 I o Xb large x su

s l x I I txt to x small x 1 20
Erecallgeometricseries

of1 1 3 42 4 100 2

then pcxl.gly 6x9tOCx9 for largex






































































































































fCH

t.IE Es aux'm
f 1 1

2
1 0 has no realroots x

introduceimaginary init i FT or rather i I

E Zeroes of pH x42 10

zeroes are x 1 IF 1 FT 113ft
2I3i

Complex number 2 at its laibelR
a is called real part of 2 Rez D

b is calledimaginarypartof z lmz b
Im't

complexplane Argand diagram c

Y
2

Rez
z l t 2

l

2

complexconjugate I latibT a ib
1
be
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addition zitzi lqtib.lt aetibz faitaz tilbitbz

multiplication zizz la.tib7 laztibel fqaz b.bz ti a.batqzb

division 2
itibillazibzllartibellac

ibe1aiactb.bztifa.b tab

att bi

ta ti I
absolutevalue lzli FE aftb.la sIzk6ngt

now trigonometric functions

since tf
9

Cosy r

b
tank b

4 a

a

Pythagoras rt a4b2 riostetisiute r side coste

since t coste I


















































































































polar representation 2 r cosy t i r since

r coset i since

with r lzl

tautIIE for Rez O
d t

tail for Rez so
heis called argumentof z l

consider ei ET I tix i t t

an It if air
n

C
evenpowers of oddpowersof X

and I e l e iT f

Guess that wewilldeducenext time e cos x t i sin x



Jessiond
we needtoknowseriesexpansionsof cost andsin Loaf 1,2018
easier laterluithTaylorseries butheresketchofheuristicproof

fromgeometry deduce siulxtel siuxcosy
cosxsiuycoslxtyl

cosxc.su sinxsiuy

settingyeux givesus arecursionrelation

Siu lutilxl
siuxcosuxtcosxsiuuxcoslln.nl

x cosxcosux sinxsinux

solving thisrecursionleadsto de Moine formulas

siuux EI.tn lI1sinkxcosn I
odd

cosux E l 11 I sinkcos x
E o
keven

set y ux then
u

siny 2 til I sine cost
h

k o
Hdd fulfil y
sin x X and cost 1 forsmall fromgeometry

o E c i E similar for cosyk o
Kodd


