
Guided exercise : SLÑR) is not a matrix group.

let § : SLÑIR) → GLNCR) be a Lie group homomorphism. You will prove that Ker I -1-1 .

Lie alg ,, Lie algae(a) Define a functor Egg- : Lie algebras ,R → Lie algebras, such that commutes
.

f. forget,r / forget ,c
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This means that we have a natural isomorphism of functors @④ → • forgeta = forget,R ° (Exo -) .

This is called complex ification .

(b) Take 4 = Lie(E) and complexity it to get 4¢ : slate) → glance). Argue that you can lift this to a real lie group

homomorphism Y : still) → Glen(G)
.

(c) Restrict Y to SHIR) C- SHE) to get 4ps : SHIR) → Gln (Q)
.
Prove that lie the) =p .

(d) Let IT : SLÑR) → Slack) be the projection map . Use the folly - faithfulness of Lief) to show that 4*0 IT= OI
.

I

(e) Conclude that Ker (E) 2 Kern and therefore I is not injective .

Remark : complexfictions are also defined for Lie groups , and in this case the complex.fication of SECR) is actually SLZCQ)
.


