DECISION MATHS D1                                         SLBS

AWKWARD WOFFLE QUESTIONS

January 2002 Q2 ii)

Find the maximum number of iterations of the binary search algorithm needed to locate a name in a list of 1000 names

(2 marks)

Solution

Iterations reduce list to maximum lengths as follows:

1000, 500, 250, 125, 62, 31, 15, 7, 3, 1  i.e. 9 iterations

plus 1 to check if list of 1 is the correct name, so answer = 10

January 2002 Q3 ii)

A connected network N has seven vertices.

a) State the number of edges in a minimum spanning tree for N

A minimum spanning tree for a connected network has n edges

b) State the number of vertices in the network     (2 marks)
Solution

a)
6

b)
n + 1

June 2003 Q2 a)

Explain why it is impossible to draw a network with exactly three odd vertices.





(2 marks)

Solution

The sum of the degrees of the vertices is always twice the number of edges and therefore even.  Therefore there must be an even (or zero) number of odd vertices since an odd number of odd vertices will be odd.

June 2003 Q6 d)

(in a Graphical Linear Programming question)

Explain how you would obtain the optimal point.
(2 marks)

Solution

Either…
(Point testing)  Test corner points in a feasible region.  Find profit at each and select point yielding maximum.

Or…

(Isoprofit line)  Draw a profit line and using a ruler and set square choose point on profit line furthest from the origin.

January 2004 Q1
Define the terms:

a) bipartite graph
(2)
b) alternating path
(2)

c) matching

(1)
d) complete matching
(1)

Solution

a)
A graph consisting of 2 distinct sets of vertices X & Y in 
which arcs can only join a vertex in X to a vertex in Y
b)
A path from an unmatched vertex in X to an 
unmatched vertex in Y which alternately uses arcs 
in/not in the matching
c)
The one-to-one matching of some elements of X with 
some elements of Y

d)
A one-to-one matching between all elements of X onto Y

January 2004 Q 2 a)

(given a Simplex tableau)

State, giving your reason, whether this tableau represents the optimal solution.






(1 mark)

Solution

Yes – no negative entries in the profit row

June 2004 Q 1 c)

	Name
	Checkpoints

	Alan
	1 or 3

	Geoff
	1 or 5

	Laura
	2, 1 or 4

	Nicola
	5

	Philip
	2 or 5

	Sam
	2


Explain why it is not possible to find a complete matching.

(2 marks)

Solution

Sam must do 2 and Nicola must do 5 leaving Philip without a task.

June 2004 Q3 a)

(given a network)

Describe a practical problem that could be modelled using the network and solved using the route inspection algorithm.

(1 mark)

Solution

A postman delivering letters, must go along all streets, needs to find a minimum route.  The numbers reflect the length of the streets.

November 2004 Q2 a)
Define the following terms:

i) planar graph







ii) Hamiltonian cycle

(3 marks)

Solution

i)  A graph is planar if it can be drawn so that no arcs cross other than at vertices.

ii)  A cycle that passes through every vertex of a graph once and returns to its starting vertex.

November 2004 Q2 b)

i)  Draw a graph of K3,2 in such a way as to show that it is planar.

ii)  Explain why the planarity algorithm cannot be used when drawing K3,2 as a planar graph.



(3 marks)

Solution
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i)

ii)  It is not possible to find a Hamiltonian cycle

January 2006 Q1 a)
A taxi firm has 6 taxis A, B, C, D, E & F, available for 6 journeys 1, 2, 3, 4, 5 & 6.  Initially A, B, C & D are matched to 5, 2, 3 & 6.  Explain why it is necessary to perform the maximum matching algorithm twice in order to obtain a complete matching.                                                (1 mark)

Solution

There are 2 unmatched vertices (taxis).  The algorithm only improves the matching by 1 each iteration, so it has to be done twice.

January 2006 Q5 d) & e)
(part of a linear programming question)

A company produces two types of party bag, Infant & Junior.  Both types of bag contain a balloon, a toy and a whistle.  In addition the Infant bag contains 3 sweets and 3 stickers and the Junior bag contains 10 sweets and 2 stickers.

The sweets and stickers are produced in the company’s factory.  The factory can produce up to 3000 sweets per hour and 1200 stickers per hour.  The company buys a large supply of balloons, toys and whistles.

The company wishes to maximise its profit.  In order to increase the profit further, the company decides to buy additional equipment.  It can buy equipment to increase the production of either sweets or stickers but not both.

d)  using your graph, explain which equipment should be bought, giving your reasoning.                                                  (2 marks)

The manager of the company does not understand why the balloons, toys and whistles have not been considered in the above calculations.

e)  Explain briefly why they do not need to be considered.

(2 marks)

Solutions
d)  Production of stickers should be increased since this would move the intersection point further from O
e)  The company does not produce these other items and they have a large supply so them, so constraints would not affect the feasible region.
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