
Problem 3.36 (Sharon Betz)

There are five possible relationships between A1 and A2:

Case Probability ηc
1

A1 = A2
3
8 (1− |ρ|)2

A1 = αA2
1
4

(1− α−1|ρ|)2 |ρ| < α
0 else

A1 = α−1A2
1
4

(1− α|ρ|)2 |ρ| < α−1

0 else

A1 = α2A2
1
16

(1− α−2|ρ|)2 |ρ| < α2

0 else

A1 = α−2A2
1
16

(1− α2|ρ|)2 |ρ| < α−2

0 else

Note that:

0 ≤ α ≤ |ρ| ⇒


α−2 > |ρ|
α−1 > |ρ|
α2 < |ρ|

(1)

|ρ| < α2 ⇒


α−2 > |ρ|
α−1 > |ρ|
α > |ρ|

(2)

α2 ≤ |ρ| < α < 1 ⇒
{

α−2 > |ρ|
α−1 > |ρ| (3)

0 ≤ α−1 ≤ |ρ| ⇒


α2 > |ρ|
α > |ρ|
α−2 < |ρ|

(4)

α−2 ≤ |ρ| < α−1 < 1 ⇒
{

α2 > |ρ|
α > |ρ| (5)

Thus,

ηc
1 =

1
16

(
6(1− |ρ|)2 + 4(1− α−1|ρ|)21α>|ρ| + 4(1− α|ρ|)21α−1>|ρ|

+(1− α−2|ρ|)21α2>|ρ| + (1− α2|ρ|)21α−2>|ρ|
)

(6)

1



=



1
16

(
11− 2(6 + 4α + α2)|ρ|

+(6 + 4α2 + α4)|ρ|2
)

0 ≤ α ≤ |ρ‖
1
16

(
16− 2(α−2 + 4α−1 + 6 + 4α + α2)|ρ|

+(α−4 + 4α−2 + 6 + 4α2 + α4)|ρ|2
)

|ρ| < α2

1
16

(
15− 2(4α−1 + 6 + 4α + α2)|ρ|

+(4α−2 + 6 + 4α2 + α4)|ρ|2
)

α2 ≤ |ρ| ≤ α < 1
1
16

(
11− 2(6 + 4α−1 + α−2)|ρ|

+(6 + 4α−2 + α−4)|ρ|2
)

0 ≤ α−1 ≤ |ρ‖
1
16

(
15− 2(4α + 6 + 4α−1 + α−2)|ρ|

+(4α2 + 6 + 4α−2 + α−4)|ρ|2
)

α−2 ≤ |ρ| ≤ α−1 < 1

(7)

2


