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MATH 484 – 2

Exam 1 Solutions

1.  Solve for x, y.  
	x
	y
	z
	

	1
	2
	0
	=u

	1
	0
	2
	=v


x + 2y = u, x + 2z = v, x = v – 2z, v – 2z + 2y = u, y = (u – v + 2z)/2.

Solution: x = v – 2z, y = (u – v + 2z)/2, for all x, y, u, v, z.

2.  4x + y2 ( min, subject to x2 + y2 = 1.

x2 + y2 = 1 ( -1 ≤ x ≤ 1 and -1 ≤ y ≤ 1 (note the converse isn’t true, but we don’t care at the moment).  We minimize the function separately for x and y (there’s no evidence this will work, but if it does it will give an optimal solution).  xmin = -1 for -1 ≤ x ≤ 1 and y2min = 0 for -1 ≤ y ≤ 1.  These values satisfy our constraint, i.e. (-1)2 + 02 = 1, so the optimal solution is min = -4 at x = -1, y = 0.

3.  Solve for x, y.

	x
	y
	1
	

	1
	1
	-x
	≥ 3

	-1
	1
	2
	≤ 2

	1
	2
	0
	(min


x + y – x ≥ 3

-x + y + 2 ≤ 2

y ≥ 3


y ≤ x

Since the coefficient for y in the objective function is > 0, ymin = 3.  From the constraint y ≤ x, xmin = y = 3.  So the optimal value is min = 3 + 2*3 = 9 at x = y = 3.

4. Solve the following linear programs given in standard tableaux:

	a

	b

	c

	1

	Problem 4a


	1

	0

	-1

	1

	=d


	1

	0

	1

	-2

	(min



	a

b

c

1

Problem 4b

-2

-1

-1

-3

=d

1

0

1

-1

(min

a

b

c

1

Problem 4c

-1

0

1

0

=d

-2

1

-1

-1

(min


	This tableaux is already in optimal form (see page 101 of text for definition), so the basic solution is the optimal one.  a = b = c = 0, d = 1, and min = -2.

The top row of this tableaux is < 0, but by the definition of a standard tableaux d ≥ 0 so there are no feasible solutions.

Column c is a bad column (see page 102 of text for definition), so the problem is unbounded and there are no optimal solutions; min ( -∞.


5. Find all logical implications between the following 5 constraints on x, y:

(a)  x3 = y3,   (b)  0 > -1,   (c)  2y > x,   (d)  1/3 > 1/2,   (e)  y ≥ x 

We’ll take the brute force approach.  Each cell in the following table corresponds to row ( column.  The cells are left blank if false or trivial (e.g. a ( a), or denoted by a T if true

	Row\column
	a
	b
	c
	d
	e

	a
	
	T
	
	
	

	b
	
	
	
	
	

	c
	
	T
	
	
	

	d
	T
	T
	T
	
	T

	e
	
	T
	
	
	


The reasoning behind this is that b is always true and d is always false.  A false statement can imply any statement, and a true statement is implied by any statement.  This is best shown by observing the truth table for implies:

	x
	y
	x ( y

	T
	T
	T

	T
	F
	F

	F
	T
	T

	F
	F
	T


The only other implication that is plausible is e ( c, which is true as long as x and y are positive, but fails if we allow them to be 0 or negative.  Consider x = y = -1 for example.  Since there are no constraints on x and y, we cannot say e ( c for all x, y.  The final solution in standard form is

d ( a, d ( b, d ( c, d ( e, a ( b, c ( b, e ( b.

a->e

