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Consider the orthogonal group : O(n)={AeGL(n;R): AA' =1}
Show that O(n) is a dfferentiable manifold » and determine its dimension -
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Orthogonal group TFEAZEf @ O(n) has two connected components ©

The one that contains the 1dentity element 1s a normal subgroup > called the special
orthogonal group * and denotes SO(n) ° It also called the rotation group °
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1. peM - 2 (df), B (surjective) HIFE p i2: f HYIEHIB:(regular point)
2. ker(df), ={B eT,M|(df),B =0}
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SHEREHEAENE S HIB = % AS

HI A'B+B'A= A‘(%AS)+(%AS)tA=%S +%(StA‘)A= S

LA (df ) 25T - FHEE B A= Al f7(1) =0(n) /& GLmII il

25 GLVE— BTG SEIE » E12% O — (BT -
PRI S R
n(n-1)

dim(O(n)) ===



