
QuoWing Erarninotion in Applied Algebra

Question 1.

(a) State and prove the Schur dsssynposition theorem.

(b) Let A e Mn with .l; e o(A). Prove that if trace(C'A) : Xl;=r luil2 :

XL, l)rl', then .d. is unitarily diagonalizafls.

Question 2. Consider A e Mo, B € M^ and X € Mn,^. Prone that the Sylvester
operator S(X) = AX'- XB is nonsingular if and only if o(.a) n o(B) : Q.

Question 3. .Define the dual norm rp(r) of a vector norm ltcll on @. Given sym-
metric positivedefiaite B e M"(lR), find the dual norm of the elliptic norm ll"lla.

Question 4. Let G be a group of order pn, p L prime. Show that any nontrivial
normal subgroup of G intersects the center of G nontrivially.

Question 5. How nany elements of order ? a,re there io a simFle group of ordei
168?

Question 6. Let .EI,K be two subgroups of ffnite indsc in the group G. Show that
H n K is of finite indoc, too.
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