Exercise 5.38
(a) y1 = δ1(p1 + p2),  y2 = δ2(p1 + p2) and y* = y1 + y2 = p1 + p2.

(b) It is easier if we take the log of U(x) so that the problem becomes: 
Maximize U*(x) = δ1α log x11 + δ1(1-α)log x21 + δ2βlog x12 + δ2(1-β)log x22
subject to x11 + x12 = x1 and x21 + x22 = x2.
The first order conditions give δ1α/ x11 = δ2β/ x12 and δ1(1-α)/ x21 = δ2(1-β)/ x22.

So x11 = δ1α x1 / ( δ1α + δ2β)

     x12 = δ2β x1 / ( δ1α + δ2β)

     x21 = δ1(1-α)x2 / (δ1(1-α) + δ2(1-β))

     x22 = δ2(1-β) x2 / (δ1(1-α) + δ2(1-β)).
Substitute these into U(x) to get U(x) = Constant times x1 δ1α +  δ2β x21 – (δ1α +  δ2β).

(c) Note that U(x) is of Cobb-Douglas form and so we can use the result of Exercise 1.20 to conclude that

x1(p , y*) = ( δ1α + δ2β) (p1 + p2) / p1 and

x2(p , y*) = (1- (δ1α + δ2β)) (p1 + p2) / p2.
But x11(p , y*) = δ1α (p1 + p2) / p1  and x12(p , y*) = δ2β (p1 + p2) / p2 and so 

x1(p , y*) = x11(p , y*) + x12(p , y*), as required.
Similarly for x2(p , y*). 
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