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ASSIGNMENT No. 1

(Units 1-5)

Q.1 
A firm’s marginal cost function is given as:                                                  
      (20)
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                  where qqq is output. The firm’s fixed cost is Rs 500.


a) 
Use integration to find the total cost function (TC) and the total variable cost (TVC). Explain why we add a constant when integrating and what it means in economics.


b) 
Use a definite integral to find how much total cost increases when output rises from 5 units to 10 units. Explain this result as an area under the MC curve, and also confirm your answer by calculating directly from the TC function.

Q.2  
Consider the following function:                                                                            (20)
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i. Solve this equation step by step using the integrating factor method.

ii. Show clearly how the integrating factor is found and applied.

iii. Find the particular solution if the initial condition is y(0)=3.

iv. Verify that your solution satisfies both the differential equation and the initial condition. 
Q.3 
Consider the following function:                                                                         (20)
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a) 
Find the complementary function (CF). State the characteristic roots (real distinct? repeated? complex?).

b) 
Use the method of undetermined coefficients to find the particular integral (PI). Explain your choice for the trial solution, especially for the  [image: image6.png]


term.
c) 
Write the general solution y(t).

d) 
Apply the initial conditions y(0)=2, y′(0)=−1 to find the definite solution. Then describe what happens to y(t) as t→∞.

Q.4 
A retailer adjusts inventory and price as follows:                                                (20)
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a) Express price Pt​ in terms of inventory It.

b) Put this into the inventory rule to get a difference equation for It.

c) Solve for It over time, starting from I(0)​=10.

d) Find the path of Pt. Will inventory and price settle at stable long-run values? Explain.

Q.5 Solve the third-order difference equation:                                                              (20)
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with initial conditions y0=1, y1=2 ,y2=3. Comment on the dynamic path of the solution.
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ASSIGNMENT No. 2

(Units 6-9)

Q.1 
Solve the system of simultaneous first-order linear difference equations given by 
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,
 
with initial conditions x0=10, y0=15 . Find the explicit closed-form solutions for xt and yt ​, determine the steady-state equilibrium values, analyze the dynamic stability by computing the eigenvalues of the coefficient matrix and discussing convergence, and compute numerical values for xt ​ and yt ​ for t=1 to t=4.
 (20)

Q.2 
Illustrate the following;                                                                                         (20)

a. What is the main difference between the Lagrange method (used for equality constraints) and the Kuhn-Tucker method (used for inequality constraints)?

b. Make a simple numerical problem with two variables, two inequality constraints, and non-negativity restrictions.

c. Write all the Kuhn-Tucker conditions for this problem.

Q.3 
What is the significance of transversality conditions in dynamic optimization problems with variable end points? Describe the economic intuition behind the three main types of transversality conditions: (i) free end value, (ii) fixed end point, and (iii) a minimum value constraint on the terminal state. Provide a practical economic scenario where each type would be appropriate.
 (20)

Q.4 
Define Pontryagin’s Maximum Principle. Derive its necessary conditions for an optimal control problem and apply it to a utility maximization problem where U=ln(C), subject to the capital accumulation equation K˙=Y−C, with Y=K0.5.                    
    (20)

Q.5 
Firm wants to maximize the present value of its profit over two periods. The profit function is       [image: image16.png]


​, where Kt​ is the capital stock and It​ is investment. The capital stock evolves according to Kt+1​=Kt​+It​. The initial capital stock is K0​=10. The discount factor is δ=0.9.                                                                                       


Formulate the problem and use dynamic programming to find the optimal investment levels I0​ and I1​ and the optimal capital stock in period 2, K2.
 (20)
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