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1. (1) 목적함수 5점, 구속조건 5점 

(design variables) N =number of tubes, R =radius of each tube (cm) 

(objective function) maximize surface area of tubes N(2R)l (cm2) 

(constraints) R  0.5, N(R2)  2000, N  0 (integer) 
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(2) 

(design variables) x1 = product A in kg, x2 = product B in kg 

(objective function) maximize the profit = 10x1 + 8 x2 

(constraints) 0.4x1 + 0.5x2  100 (raw material C), 0.6x1 + 0.5x2  80 (raw material D),   

0x1 70, 0x2  110 (limits on products) 

(3) 

Design variables: xij = number of items produced at the i-th facility shipped to j-th distribution center  

where i = 1 to m, j = 1 to n 
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x Hessian nature f(x) 

(0, 0) Positive definite Local minimum 6 

(0, -8/3) Indefinite Saddle point 418/27 

(-4/3, 0) Indefinite Saddle point 194/27 

(-4/3, -8/3) Negative definite Local maximum 50/3 
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3. 
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4. x* = (0, 0) is not an optimal point. (10 pts.) 
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5. 

(1) problem formulation 
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(2) check for convexity: nonlinear equality constraint → nonconvex 
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this is NOT a convex programming problem.
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(3) KT necessary conditions 
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(4) solve the KT conditions 
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(5) post-optimality analysis 
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