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SYS5130 SYSTEMS OPTIMIZATION AND MANAGEMENT 
ASSIGNMENT 2

1.                   Max                5x + y
                  s.t.         5x + 2y <= 14
                                             y>=1
		              x + 3y <= 13
			        x, y >= 0

Step 1: Let z = 5x + y, Then x = 0.1z – 0.1y
Step 2: Eliminate x
			x + y <= 14
			       y >= 1
	            0.2z + 2.8y <= 13
                                     z, y >= 0
Step 3: Eliminate y
		 1 <= 14 – z
                   5.2 <= 13 – 0.2z
                      z >= 0 
	We imply that
                      z <= 13
                      z <= 9.7
                      z >= 0 
Step 4: max z = min{13,12.7} = 12.7, imply also that y=3,7, x = 1,3







2.  Optimum = 42.2
Where x1 = 3.6

		NODE1	



Optimum = 40
Where x1 = 1.4, x2= 2.4
Optimum = 42.1
Where x1 = 3.44

NODE2



Optimum = 39

Optimum = 41
Where x1 = 2, x2  = 4




Gomory cuts
5x1 + 8x2 – z = 0
10x1 + 7x2 + s1 = 57        (a)
5x1 + 9x2 + s2 = 46	(b)
x1, x2, s1, s2, z >= 0

(a)	x1 + 9/55 s1 – 7/55 s2 = 191/55	(c)
(b)	x2 – 1/11 s1 + 2/11 s2 = 35/11		(d)

(c)	x1 – s2 -3 = 26/55 – 9/55 s1 – 48/55 s2
(d)	x2 – s1 – 3 = 2/11 – 10/11 s1 – 2/11 s2

26/55 – 9/55 s1 – 48/55 s2 <= 0
2/11 – 10/11 s1 – 2/11 s2 <= 0

9 s1 + 48 s2 >= 26
5 s1 + s2 >= 1
