For comments, corrections, etc...Please contact Ahnaf Abbas: ahnaf@mathyards.com
This is an open source document. Permission is granted to copy, distribute and/or modify this document
under the terms of the GNU Free Documentation License, http://www.gnu.org/copyleft/fdl.html

Version 1.2 or any later version published by the Free Software Foundation.

Set Theory and Management

1. The three sets A,B and C consist of the same number of
elements ;Given that (AnBNC) = 10 ; n(AUBUC) =50 ;
n(ANB) = 16 ; n(BNC) = 18; n(ANB°‘NC°) = 4.

Calculate the order of each set.

2. A researcher collecting data on 100 households found the
following:
21 have a computer; 56 have a VCR and 12 have both:
a. How many do not have a VCR?
b. How many have neither a computer nor a VCR?
c. How many have a computer but not a VCR?

3. The employees in an electric utility cut down tall trees climb
poles and splice wires. Out of 100 employees :
46 can cut tall trees; 50 can climb poles; 57 can splice wires.
28 can cut trees and climb poles; 20 can climb poles and splice
wires; 25 can cut trees and splice wires;11 can do all three and 9
can not do any of the three (trainees)
a. How many can only cut tall trees?
b. How many can cut trees or climb poles?
c. How many can cut trees or climb poles or splice wires?

4. A computer technician repaired 30 computers of which:

25 required motherboards (MB); 15 required CPU’s; 19 required

Power Supply(PS);9 required both MB and CPU; 10 required both

MB and PS;8 required both CPU and PS;5 required all three.

a. Draw a Venn diagram for the above information.

b. Explain why his supervisor found the original information
strange?

c. Which piece of information had he given wrong if he did
indeed repaired 30 computers. Explain why there is only one
possible candidate for erroneous information and calculate the
total number of parts that were used by him.
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5 As a consequence of daily observations of a company, you discover the following facts
about the sets O,S, W, I, P relating to the affairs of the company:
) When the workforce are overworked(O) they always strike(S);
ii) The workforce are never overworked during the winter(%);
1ii) The company's share price always increases(/) during the winter;
iv) The company's share price never increases when the workforce are on
strike(sS).
V) The workforce are never underpaid(P) when overworked.

(a) Convert each of the above facts into a mathematical statement about the
appropriate sets.

(b)  Draw a single Venn diagram to illustrate the above relationship between the
sets.

(©) For each of the following statements indicate whether they are implied by the
above facts:
A) No strikes occur in the winter
B) The share price never increases when the workforce are overpaid
C) The workforce never strike when they are underpaid in the winter.

(d)  For each of the following subsets, describe its meaning in words and use a Venn
diagram similar to (b) above to depict it:
$SUPy
S NPy
SNFPFNO°

6 In order to study the computer awareness of its personnel a company assessed 500 of its
workers. Each worker was tested to see if they were competent with Wordprocessing
(W), Spreadsheets (S) or Database Systems (D). It was discovered that amongst the
assessed workers there were 250 competent with W, 380 with S and 280 with D. 60
people were particularly capable as they were competent in all three computer skills. The
survey further suggested that 190 workers were competent with S and D. A similar total
of 190 workers were competent with S and W but as many as 250 were competent with
both D and W.

i. Try to produce a Venn diagram for the above situation and hence show that there
must be an error in the survey data.

il. If one (and only one) of the above figures is incorrect determine which ones it could
possibly be and, in each case, find a maximum and minimum value which the correct
value might be.

1. Show the following set on a Venn diagram, describe it in words and determine the

maximum and minimum order of it;
W NDUS)
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