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H = R4, with basis

e1 = 1, e2 = i, e3 = j, e4 = k

Quaternionic conjugation

t1 + u i + v j,+w k = t1− u i− v j,−w k

Notice that

qq = qq = ‖q‖2 := ‖q‖21

So any q 6= 0 has multiplicative inverse

q−1 =
1

‖q‖2
q.

Also notice that conjugation satisfies

q1q2 = q2 q1

11



“Classical” Compact Lie Groups
and their Lie Algebras

12



“Classical” Compact Lie Groups
and their Lie Algebras

•U(1) = S1

13



“Classical” Compact Lie Groups
and their Lie Algebras

•U(1) = S1

u(1) = R

14



“Classical” Compact Lie Groups
and their Lie Algebras

•U(1) = S1

u(1) = R

• SO(n) =
{
n× n R-matrices A| AtA = I, detA = 1

}

15



“Classical” Compact Lie Groups
and their Lie Algebras

•U(1) = S1

u(1) = R

• SO(n) =
{
n× n R-matrices A| AtA = I, detA = 1

}
so(n) =

{
n× n R-matrices A| At = −A

}

16



“Classical” Compact Lie Groups
and their Lie Algebras

•U(1) = S1

u(1) = R

• SO(n) =
{
n× n R-matrices A| AtA = I, detA = 1

}
so(n) =

{
n× n R-matrices A| At = −A

}
• SU(n) = {n× n C-matrices A| A∗A = I, detA = 1}

17



“Classical” Compact Lie Groups
and their Lie Algebras

•U(1) = S1

u(1) = R

• SO(n) =
{
n× n R-matrices A| AtA = I, detA = 1

}
so(n) =

{
n× n R-matrices A| At = −A

}
• SU(n) = {n× n C-matrices A| A∗A = I, detA = 1}
su(n) = {n× n C-matrices A| A∗ = −A, trA = 0}

18



“Classical” Compact Lie Groups
and their Lie Algebras

•U(1) = S1

u(1) = R

• SO(n) =
{
n× n R-matrices A| AtA = I, detA = 1

}
so(n) =

{
n× n R-matrices A| At = −A

}
• SU(n) = {n× n C-matrices A| A∗A = I, detA = 1}
su(n) = {n× n C-matrices A| A∗ = −A, trA = 0}

• Sp(n) =
{
n× n H-matrices A| AtA = I

}

19



“Classical” Compact Lie Groups
and their Lie Algebras

•U(1) = S1

u(1) = R

• SO(n) =
{
n× n R-matrices A| AtA = I, detA = 1

}
so(n) =

{
n× n R-matrices A| At = −A

}
• SU(n) = {n× n C-matrices A| A∗A = I, detA = 1}
su(n) = {n× n C-matrices A| A∗ = −A, trA = 0}

• Sp(n) =
{
n× n H-matrices A| AtA = I

}
sp(n) =

{
n× n H-matrices A| At = −A

}

20


