Creestion 3

(i) It— e is o one parameter subgroup of SL(n, R), then e € SLin, R);
s det e’ = 1. But det et = g t4
Soe"Mm]lmirid=lsird=,
(1) Let A, B € sf{n, B). We show that
A + pB € si(n, R) for A, p € R
i order g0 osee that slin, B) iz a vector space. The #i % n real matrixz
A4 ¥ uF has zero trace, for #r{dAd 4 gB} = Mfrd + p v B = 0 feom the
linearity propetios of trace {Curtis 54) which iz all we need to prove.
To find the dimension of slin, B} we exhibit a basig;
eigli, i =1,...,n){i £ 7}
where each matrix has a "one” in the {2, 7) position and zeco elseahere;
A = diag(0.0, ... 1, —1,0,...,0} {i=1,...,n—1)
where each matrix A; 15 diagonal, with 1 in the (3,3 postion, —1 m the
i+ 1.i{+ 1) position, and zero elsewhere,

Then any matnx A = {og; € slin, B} may be written

A i iy€i; +ZEI_;.}'LJ;

£, 7ml

7
where b; = E ;50 fe,, A} spans sl{n, R).

Further, the set {e;;, A;} i linearly independent; for it

Y e+ y bid=0

gy gz ... dqn
5 o i = {} then each elernent a;; = 1.
e o A T R - g

Thus {-E','_;._..-:'i.%:]' is a basis; and a8 there are (n? —nje, s and (n— 11As,
there are (n? — 1) elements in the basis. So the dimension of sl{n, R) i
nd =1,



