§ Iwasawa decomposition theorem
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SL(2)= c d |ad —bc=1; > 58 SU(2)E1 S* x R B] f[E] A (diffeomorphic)

(1) SL(2)2—1[& 3 4= (in fact a Lie group)

(2) H{ a=p+q > d=p-q > b=r+s > c=r-s

Al(p* +5%) = (g" +r7) =1

HY p=coshtcos«,s =coshtsina,q=sinhtcos 3,r =sinhtsin
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HiJa=coshtcosa +sinhtcos # b=sinhtsin 8 +coshtsina
c =sinhtsin g —coshtsine d=cosh cms stinf
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SU(2) > S'xR?

Let G be any connected semisimple Lie group with Lie algebra ¢

Then g =x+a+n(direct vector space sum)

G=KAN
That is ,the mapping (x,a,n) — xan is a diffeomorphism of KxAxN onto G
If geG we can write the decomposition g =x(g)expH(g)n(g)
x(g)eK,H(g)ea,n(g)eN
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SL(2)52 R* ERTA (REFE H TSR RS AR - EFEIRERY SU(1,1)
—RRIE —HEEFEE G BLK xR A[ff[EE Ho K2 G IR B i
(maximal compact subgroup)

SO(2)2 SL(2)AY maximal compact subgroup

F Gram-Schmidt ;% BT SL(2)82 SO(2) x R* B f[EI iR

o(n) = {Ae M ‘AIA= I } 1EAZEE(orthogonal group)

SO(n) = { A< O(n)|det A =1} FFIR EACEE(HEMES)
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