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Last time Polar coordinates

If Z 0 then can write
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This is the polarform of Z Here
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The O's satisfying x form a set denoted arg z
If Q Oz E angCz then
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Conversely if O E ang z and O Oz Zak for some
integer k then Oz also lies in angle Indeed
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Multiplication as rotation
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zit is obtained by taking the vector z scaling
its length by a factor of ra and then rotating the
vector by an angle ofOz

Note o Multiplying by i amounts to rotating
by Hz without altering the length

2 Multiplying by e it amounts to rotating by
an angle of O without altering the lengths
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ZYz amounts to scaling z by a factor of ten
and rotating the resulting voter by Oz



D Mourne's formula
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Rootsofunity
Problem Let me be a positive integer Find all the
mth roots of 1 ie find all the solutionsof
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Example Find all solutions of 24 1
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is a fourth root of 1 In greater detail
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More formally if YEA smh that
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2 The same analysis for Z I guts
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Here is the general solution of

ZM 1 f
where m is a positive integer we've done m 4,12
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Then the distinct solutions of are
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Solution Recall that for number x geometricseries
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Example Let Zee 0 and m a positive integer
Solve the equation

3m z c known 3 is theunknown

for 3
Solution Let
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Further explanation hit 5 4 be another solus
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Definitions

1 Let Zo E Q and e a positive real number e 0
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e
This is called the open disk of
radius E centred at Zo

2 Let SC A and Zo E S We say Zo is an

interior point of S if F E o smh that BeCDCS

point

interior point

3 A boundary point or frontierpoint of S S as

above is a point smh that every open ball
centred at that point contains at least one pointat least
of S and none point outside s

4 If every point of S is an interior point we

call S an open set

Examples I A closed disk ie tea 12 20152
is not open It contains BeCto and the bonding



circle The bonding circle is the boundary ie the
set of boundary points
2 The open disk Balto is open This requires
the triangle inequality try proving it yourself
on using the D ing
3 The punctured disk tea I o IZ tol e
has as boundary CU Zo where Cis

funding circle tee 17 Zo E
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