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In solving these problems, I ask you to use the utility function u as explicitly as possible and to rely on
little as possible on the general proofs that tell you some of the relationships hold, you may wish, however,
adapt these proofs for the special utility function at hand.

Let u(x) = ln(x1 +2)+2ln(x2 +3)+4ln(x3 +2) and p⇤1 = 2, p⇤2 = 3, p⇤3 = 1 and w⇤ = 27.

1. Compute demand x(p⇤,w⇤) at this p⇤ and w⇤.

2. Compute the terms ∂xh
∂ pk

+ xk
∂xh
∂w evaluated at this (p⇤,w⇤).

3. Verify that the matrix of these terms is symmetric and negative semi-definite.

4. Compute v(p⇤,w⇤) at this (p⇤,w⇤).

5. Derive Hh (p⇤,v(p⇤,w⇤)), the Hicksian compensated demand for the hth commodity associated with
the utility function u when the utility level is v(p⇤,w⇤). Verify that ∂Hh/∂ ph  0.

6. Derive the function e(p,v(p⇤,w⇤)) and verify that it satisfies the monotonicity and concavity proper-
ties of an expenditure function.

7. Verify that Oe(p⇤,u) = H, where u = v(p⇤,w⇤).

8. Derive Sh (p,x(p⇤,w⇤)), the Slutsky compensated demand for the hth commodity associated with the
demand function x(·) generated by the utility function u and verify that ∂Sh/∂ ph  0.

9. Verify that ∂ 2e
∂ ph∂ pk

(p⇤,v(p⇤,w⇤)) equals terms derived in 2.
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