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(a) Six items in the linear programming solution.

1. 15.35 acres of stand type B will be regeneration harvested in period 1.

2. None of stand type A is currently allocated to uncut status. If it had a volume coefficient in the objective function of over 7.53 units per acre, some of Au would enter solution. Since such a price or value would not represent harvested timber (Au means uncut), it would have to be Sarah’s value for the uncut inventory in terms of the objective function (cubic feet of harvest). Not a very clear meaning.

3. Row 7 is the lower bound harvest flow constraint between periods 2 and 1. This means 394 units of volume in excess of this minimum have been harvested in period 2. By the zero slack in row 8, we see that harvesting is, in fact, at the upper limit. 

4. Row 8 is the upper limit to harvest between periods 2 and 1 and we see it has a zero slack and a nonzero shadow price. This means it is a binding constraint on the solution. If the upper limit were raised by 1 unit, the total harvest would have a maximum increase of 0.558 units of volume.

5. Row 13 is the minimum ending inventory requirement of 1,600 units. If this were raised 1 unit to 1,601, the total harvest would decline by a maximum of 1.18 units. 

6. The ending inventory row, currently with a RHS value of 1,600 could increase 2,911 units to 4,511 or decrease 121 units to 1,479 without changing the basis of the problem solution. The shadow prices for the inventory constraint would remain constant within this range at 1.18 units.

(b) Answers to the questions referring to the solution on pages 641-642.

1. The park constraint is row 14 which requires Bu ( 20. In this particular solution Bu = 21.83 acres in order to satisfy the ending inventory constraint so the park constraint is more than satisfied and thus nonbinding. 

2. We saw earlier that the ending inventory could increase 2,911 units without changing the basis. Therefore an increase of 400 units would not change the basis and the shadow price is a constant for such a change. The estimated opportunity cost is 



400 x 1.18 = 472 units of reduced timber harvest

3. All existing stands are cut by period 3, and the harvests from stands A and B that were regenerated in periods 1 and 2 meet the period 4 harvest needs (see row 5).

4. This is a Model I because the prescriptions and yields for regenerated stands are directly under the yields for the existing stands in the decision variable columns for existing stands.

5. Stand A = 40 acres, stand B = 80 acres. So we want 2 acres harvested in stand B for every acre harvested in stand A, or B = 2A. To keep the balance with upper and lower 10 percent limits:

(1) B1 ( 0.9(2A1), or, B1 ( 1.8A1
(2) B1 ( 1.1(2A1), or, B1 ( 2.2A1
(c) The Model II structure.

Model II structure will separate the regenerated prescription from the existing stand prescription and present them as separate decision variables.

Let Ei be acres of existing stand E harvested in period i, where i = 1, 2, 3, 4, U (U = uncut).

Let Rijk be acres of future stands,

where
i = 
period of birth, i = 1, 2, 3, 4



j = 
period of death, j = 4, U (U = uncut)


k = silvicultural prescription, k = 1, thin 5 units at age 20 and regeneration





harvest 30 units at age 30, k = 2 assigns the regenerated stand to uncut 





status

The model formulation is shown on page 640. All stands born in periods 3 and 4 have their decision variables combined and represented by R3UU and R4UU since there is no harvest or inventory.

