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Hand out 1: proof of (3.1.16), page 66 in D&Z 1st edition (page 80 in 2nd

edition).

To show that the expression below equals 0 denote u2(i) =
∑

k u(k, i). So

|Σ|∑

i=1

|Σ|∑

j=1

q(i, j) log

∑
k u(k, i)q2(j)∑
k u(k, j)q1(i)

(0.0.1)

=

|Σ|∑

i=1

|Σ|∑

j=1

q(i, j) [log u2(i)q2(j) − log u2(j)q1(i)](0.0.2)

=

|Σ|∑

i=1

|Σ|∑

j=1

q(i, j) [log u2(i) + log q2(j) − log u2(j) − log q1(i)](0.0.3)

=

|Σ|∑

i=1

|Σ|∑

j=1

q(i, j) [{log u2(i) − log q1(i)} − {log u2(j) − log q2(j)}](0.0.4)

=

|Σ|∑

i=1

q1(i){log u2(i) − log q1(i)} −

|Σ|∑

j=1

q2(j){log u2(j) − log q2(j)}(0.0.5)

which equals zero since q1 = q2.


