D1: ALGORITHMS (FURTHER MATHS) 


1)  
a)  Use a bubble sort algorithm to rearrange the following numbers into ascending order, 

     showing the new arrangement after each pass.



19 
3
7
20
2
6
5
15



[5]


b)  Write down the number of comparisons and the number of swaps during the first pass.














[2]

[AQA January 2005]

2)  

650
431
245
643
455
134
710
234
162
452

The list of numbers in the list represent the lengths, in mm, of some pieces of wood.  The wood is sold in one metre lengths.

(i) Use the first-fit decreasing bin packing algorithm to determine how these pieces could be cut from the minimum number of one metre lengths.  (You should ignore wastage due to cutting).












(4)
(ii) Determine whether your solution to part (i) is optimal.  Give a reason for your answer.

(2)
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3)  Two algorithms are shown.


Algorithm 1




Algorithm 2


Line 10

Input P



Line 10

Input P


Line 20

Input R



Line 20

Input R


Line 30

Input T



Line 30

Input T


Line 40

Let I = (P * R * T)/100

Line 40

Let A = P


Line 50

Let A = P + I


Line 50

K = 0


Line 60

Let M = A/(12 * T)

Line 60

Let K = K + I


Line 70

Print M



Line 70

Let I = (A * R)/100


Line 80

Stop



Line 80

Let A = A + I








Line 90

If K < T then goto Line 60








Line 100
Let M = A?(12 * T)








Line 110
Print M








Line 120
Stop


In the case where the input values are P = 400, R = 5 and T = 3:



(a)    trace Algorithm 1;








[3]

(b)    trace Algorithm 2.








[4]

(4)  
(i)  
Use the shuttle sort algorithm to sort the list 6, 9, 7, 3, 1 into increasing order.  Show 


the lists that result from each pass through the algorithm.



[2]

(ii)
At the end of the first pass, how many items are guaranteed to be in their correct 


position for the final sorted list?






[1]


(iii)
Show that, in the worst case, shuttle sort involves 10 interchanges to sort a list of 5 items.












[2]


(iv)
Shuttle sort is a quadratic order algorithm.  If it takes 0.01 seconds to sort a list of 500 

items, approximately how many items can be sorted in 1 second?


[3]
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