EXERCISE I
(DEC 03 2014, TO BE DISCUSSED JAN 07 2015)

INTRODUCTION TO THE RENORMALIZATION GROUP EQUATION (KREIMER, WS 14/15)

o 1.
Let By : H — Aug as in the lecture. With A(hihy) = A(hy1)A(hg) and A(1) =1® 1, let

ABL(X) = B4(X) ® 1+ (id ® By)A(X),

where X is a rooted tree.

Show: (A ®id)A = (id ® A)A.

o 2
Set py, := 15 Y (x,), where ), := By o By -+~ By (1).

k—times

Show: A(pg) =pr ® 14+ 1 ® pg.

e 3.
Let X (a) € H[[a]] be given by

oo
X(a) =1+ Zajxj.
j=1

Show: A(X(a)) = X(a) ® X(a).

o 4. _
Show: X (a) = e2i=197Pi
o 5.
Consider the Hopf algebra of QCD,4. Compute A and A? for




