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Problems 

1. Translate the following into inequalities.  

a) I can only I spend as much cash as in my wallet on dinner, dessert, drinks, and a tip and I really want to 
have dinner and drinks though I might pass on dessert. 

Let  A = amount spent on dinner 
 B = amount spent on drinks 
 C = amount spent on dessert 
 D = amount spent on tip 
"I definitely want to have dinner and drinks" 

A > 0 
B > 0 

One cannot have less than no dessert 
C ≥ 0 

Tip should be at least 15% of the bill 
D ≥ 0.15 (A + B + C) 

I cannot spend more than I have 
W ≥ 1.15 (A + B + C) 

b) You are managing a youth shelter.  Kids present with an array of personal challenges, each of which require 
different levels of attention from your staff.  Clients with issue A require 4 hours of attention per week.  
Issue B, about 2 hours, C requires 16, and D 7.  Your budget allows you to staff 75 hours per week. 

Let Xa be the number of kids with "A" and Xb, Xc, and Xd the number 
with "B," "C," and "D." Then: 

4Xa + 2Xb + 16Xc + 7Xd ≤ 75 

c) Breakfast is some eggs (Xe), some pancakes (Xp), some bacon (Xb).  You have to have at least twice as 
many pancakes as eggs.  You can't have fewer than 2 strips of bacon. 

Xp ≥ 2Xe 
Xb ≥ 2 

2. What is the objective function in each of the following situations? 

a) What is the largest volume box I can make by folding a piece of cardboard that is A inches by B inches? 

𝑽 = 𝒍 × 𝒘 × 𝒉 
b) Pancakes cost $1 each, eggs are 1.50, and blintzes are 2.  Pancakes have 200 calories, eggs 125 and blintzes 

450. What combination gives me the most calories for 5 dollars? 

The question suggests I want to maximize calories.  Hence 
𝒄𝒂𝒍𝒐𝒓𝒊𝒆𝒔 = 𝟐𝟎𝟎 ×  𝑿𝒑 + 𝟏𝟐𝟓𝑿𝒆 + 𝟒𝟓𝟎𝑿𝒃 

c) What's the cheapest 1000 calorie daily diet? 

Here it's about cost: 
𝒄𝒐𝒔𝒕 = $𝟏 × 𝑿𝒑 + $𝟏.𝟓 × 𝑿𝒆 + $𝟐 × 𝑿𝒃 

d) I have information on the level of AOD demand reduction we can expect from public awareness 
campaigns, DARE visits to public schools, increased treatment slots, and increases in after care.  I know the 
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cost of each type program and I have a limited budget.  What mix of programs should I institute to have the 
biggest effect on demand? 

𝒆𝒇𝒇𝒆𝒄𝒕 = 𝒖𝒏𝒊𝒕𝒔𝑷𝑨𝒆𝒇𝒇𝒆𝒄𝒕𝑷𝑨 + 𝒖𝒏𝒊𝒕𝒔𝑫𝑨𝑹𝑬𝒆𝒇𝒇𝒆𝒄𝒕𝑫𝑨𝑹𝑬 + 𝒖𝒏𝒊𝒕𝒔𝑻𝒙𝒆𝒇𝒇𝒆𝒄𝒕𝑻𝒙 + 𝒖𝒏𝒊𝒕𝒔𝒂𝒄𝒆𝒇𝒇𝒆𝒄𝒕𝒂𝒄 

3. For each of the problems described below, say whether it is best thought of as an analog to diet, transport, 
activity, or assignment as outlined above. 

 

Diet.  Need an array of nutrients.  Different foods contain different amounts of nutrients.  Foods vary in price.  
What combo most inexpensively keeps you healthy? 

Ouput = linear combination of inputs 

Transport.  Multiple sources, products, destinations.  Each destination has order, each source inventory portfolio.  
Each source-destination pair has transport cost.  What mix to be shipped from each source to each destination? 

Transport cost = linear combination of from-to transport 

Activity.  Organization can carry out a variety of activities using available resources.  Each activity consumes 
particular resources and produces output at specified rates.  What mix of activities will produce the most output? 

Each output = linear combination of activities. 

Assignment.  Workers carry out a variety of activities.  Each worker is variously adept at the various jobs.  A 
certain amount of each job needs to be done.  How to assign workers to achieve highest productivity? 

a) S&Z problem #1 Incinerators   ACTIVITY  
b) S&Z problem #2 Police Shifts     ASSIGNMENT 
c) S&Z problem #3 Hospitals and disasters   TRANSPORT   
d) S&Z problem #4 Electricity generation and pollution    ACTIVITY  
e) S&Z text example – transit maintenance    ACTIVITY  

4. Write out the sample problems on pp 190-2 with explanatory solutions.  

Burtonville burns 3000 tons of trash per day in three elderly 
incinerators.  All three have antipollution devises that are less 
than satisfactory.  Their emission profiles differ as shown in Table 
11-2.  At present all three incinerators are operating at full 
capacity.  The remainder of the city's trash, another 1500 tons per 
day, is dumped in a sanitary landfill area.  This is a much more 
expensive method of disposal.  The state's Environmental Quality 
Commission has brought suit against the city; the Superior Court has 
issued a temporary restraining order under which sulfur dioxide 
emissions must be limited to 400,000 units per day and particulate 
emissions to 50,000 units per day.  What is the most economical way 
to make the necessary cutbacks? 

djjr
Rectangle

djjr
Rectangle

djjr
Rectangle


