CSE2DMO Discrete Maths Solutions to Sorting Prac 4

1. (a),(b).(c) In each case List 3 is: ; and one comparison is required to move from List 3 to List 4.
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(d) 3! comparisons are required.
(e),(f) List 3 is: ; and in each case 2 comparisons are required to move from List 3 to List 4.
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(g) The total number required is (2 x 3!) (h) List 3 is: :1,)
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(i) In each case 3 comparisons are required. (j) The total number required is T3 + (3 x 3!)
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(b)U,-Up1=5%+ %
Homogeneous version: UH —UH | =0
Characteristic equation: a—1=0 = a=1
General Homogeneous solution: UH = Bx1" = B.
Since one term of the RHS is a solution of the homogeneous equation, we use the multiplication by n rule:
Particular solution — try Unp =nx(Cn+ D) =Cn? + Dn.

LHS = -Ur, Cn?>+Dn—C(n—1)>-D(n—1)
= Cn®*+Dn—-C(n*>—-2n+1)—(Dn— D)
= Cn®’+Dn—-Cn*+2Cn—-C—Dn+D
= 2Cn—-C+D
RHS = 2+3
so2C’—%amd—C—i—D:l givingC’—landD—§
Ul = in + nlsapartlcular solution and the general solution is: Un:inQJr%nJrB for some B € R.
(c) Ay =1. (d) 2 =4+%+B=24+BsoB=0.
(e) |[An] = A, < gn?+ 3n gin2+§n2 n? for all n.
Choosing c=1and M =1, A, € O(n?).



