
Exercise	set	5.1:	Simplex	Method	Skills	for	Problems	in	Standard	Form	

Write the initial simplex tableau for each of these linear programming problems. 

1. Maximize 𝑝 = 3𝑎 + 4𝑏	subject to the constraints 𝑎 + 𝑏 ≤ 20, 𝑎 + 2𝑏 ≤
25, 𝑎 ≥ 0, 𝑏 ≥ 0 

2. Maximize 𝐶 = 4𝑥 + 2𝑦 + 𝑧	subject to the constraints 𝑥 − 𝑦 + 2𝑧 ≤ 10, 2𝑥 +
𝑦 + 3𝑧 ≤ 12, 𝑥 ≥ 0, 𝑦 ≥ 0, 𝑧 ≥ 0 

3. Maximize 𝑓 = 3𝑎 + 5𝑏 + 12𝑐	subject to the constraints 4𝑎 + 6𝑏 − 7𝑐 ≤
16, 3𝑎 + 2𝑏 ≤ 11, 9𝑏 + 3𝑐 ≤ 21, 𝑎 ≥ 0, 𝑏 ≥ 0, 𝑐 ≥ 0 

  



Circle the pivot column and pivot element for each of these initial simplex 
tableaux. 

4. 
𝑎 𝑏 𝑢 𝑣 𝑝

𝑢
𝑣
𝑝

<
1 1 1 0 0 20
1 2 0 1 0 25
−3 −4 0 0 1 0

= 

5. 
𝑥 𝑦 𝑧 𝑢 𝑣 𝐶

𝑢
𝑣
𝐶

<
1 −1 2 1 0 0 10
2 1 3 0 1 0 12
−4 −2 −1 0 0 1 0

= 

6. 

𝑎 𝑏 𝑐 𝑢 𝑣 𝑤 𝑓
𝑢
𝑣
𝑤
𝑓

?

4 6 −7 1 0 0 0 16
3 2 0 0 1 0 0 11
0 9 3 0 0 1 0 21
−3 −5 −12 0 0 0 1 0

@ 

 

7. 

𝑥 𝑦 𝑧 𝑢 𝑣 𝑤 𝑝
𝑢
𝑣
𝑤
𝑝

?

4 1 5 1 0 0 0 20
1 2 4 0 1 0 0 50
4 10 1 0 0 1 0 32
−16 −4 20 0 0 0 1 0

@ 

  



8. Assume the tableau below represent a manufacturing system where the goal is to maximize 
the profit p, by manufacturing products x, y, z, subject to constraints on the resources U, V 
and W. 
Offer an interpretation of each of the tableaux below, i.e. what production plan does each 
one correspond to? 

𝑥 𝑦	 						𝑧 			𝑢 𝑣 𝑤 𝑝
𝑢
𝑣
𝑤
𝑝

?

4 1 10 1 0 0 0 40
1 2 4 0 1 0 0 50
4 10 1 0 0 1 0 32
−16 −4 −20 0 0 0 1 0

@ 

𝑥			 𝑦		 𝑧 			𝑢 				𝑣 𝑤 𝑝
𝑥
𝑣
𝑤
𝑝

?

0.4 0.1 1 0.1 0 0 0 4
−0.6 1.6 0 −0.4 1 0 0 34
3.6 9.9 0 0 0 1 0 28
−8 −2 2 0 0 0 1 80

@ 

𝑥		 𝑦			 𝑧						 𝑢			 𝑣					 𝑤					 𝑝
𝑥
𝑣
𝑧
𝑝

?

−1 1 0.11 0 −0.11 0 0.89
0 3.25 0 −0.42 1 0.17 0 38.7
1 2.75 0 −0.02 0 0.28 0 7.8
0 20 0 1.8 0 2.22 1 142.22

@ 

 
What is the interpretation of the number 1.8 and 2.22 in the bottom row of the final tableau? 

 
If two more units of the resource W were available how would the production plan and profit 
change? 

 
What about two more units of V? 


