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Figure 1 (for use in Question 2)
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4 [Figure 2, printed on the insert, is provided for use in this question.]

The network shows 11 towns. The times, in minutes, to travel between pairs of towns are
indicated on the edges.

The total of all of the times is 308 minutes.

(a} (i) Use Dijkstra’s algorithm on Figure 2 to find the minimum time to travel
from 4 to K. (6 marks)

(i) State the corresponding route. (1 mark)

(b) Find the length of an optimum Chinese postman route around the network, starting and
finishing at 4. (The minimum time to fravel from D to H is 40 minutes.) (5 marks)

P938343/Jan08/MDOL




i\") l4+0
b) The optimal solution must lie bekween 45 and 55
_ 5 < T € 5%
) A B ¢ )

A — 120 | 33 | 35

B 20 | . 1§ 15

¢ 28 13 | _ 23

b qgngS 33 | _
“) Ab— B — D — ¢ — A

20 15 33 A% = |06

i) ABRDRCB A




Q)O.\)

AL B ] C D 7
| -6 \ _
G
)




i)

b)

0 Lae G0 wasn't dust  the Glgofiklmn

woulkdl

29

—20

neves  end

|




7 The numbers 17, 3, 16 and 4 are to be sorted into ascending order,

The following four methods are to be compared: bubble sort, shuttle sort, Shell sort and
quick sort (with the first number used as the pivot).

A student uses each of the four methods and produces the correct solutions below. Each

luti h the order of th bers after each pass. .

solution shows the order of the numbers after each pass Lome‘lSOn G Qe o5

Solutien 1 17 3 16 4
3 17 16 4 \ \Q )
316 17 4 Dk l i
3 4 16 17

Solution 2 17 3 16 4 .
16 3 17 4 She 0 ,
3 4 16 17

Soluiion 3 17 3 16 4
3 16 4 17 )
316 4 17 Wk E 3
3 4 16 17

Solution 4 1’; /,1?6> /12 /13 . 2
3 4 16 17 Dubok >
3 4 16 17

(a) Write down which of the four solutions is the bubble sort, the shuttle sort, the Shell sort
and the quick soit. (3 marks)

(b) For each of the four solutions, write down the number of comparisons and
swaps (exchanges) on the first pass. (8 marks)

Turn over for the next question
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8 Each day, a factory makes three types of hinge: basic, standard and luxury., The hinges
produced need three different components: type 4, type B and type C.

Basic hinges need 2 components of type 4, 3 components of type B and
1 component of type C.

Standard hinges need 4 components of type A, 2 components of type B and
3 components of type C.

Luxury hinges need 3 components of type 4, 4 components of type B and
5 components of type C.

Each day, there are 360 components of type A available, 270 of type B and
450 of type C.

Each day, the factory must use at least 720 components in total.
Each day, the factory must use at least 40% of the total components as type A.
Each day, the factory makes x basic hinges, y standard hinges and z luxury hinges.

In addition to x = 0, p 2 0, z = 0, find five inequalities, each involving x, y and z, which
must be satisfied. Simplify each inequality where possible. (8 marks)

END OF QUESTIONS

Type A D+ ey + 2z & 36O
Type B 3L A+ 23 + W2 § 270
T‘jPe' . ~ + 3\9 r bz & B850
otal bx + Ay vi2z 7 120

= Dl + ':69+{4—1>/.’ZL+0

25 +‘+j +37 2 D“+(b‘x +Qj + |12.) = D+ L{‘j +372 2 2:4x *%()‘y 4487
0-‘+9 > O-by +1.82
L;B > bx + I8z
23 > 2x + 9%
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