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Let x=x0x1…xn-1 and y=y0y1…ym-1 be two strings to be 
compared. We first observe that x=y if and only if n=m and 
xi=yi for all i=0,1,…, n-1. We here define ε<0<1 for the sake 
of notational convention.

Definition of “length-preferred” lex. ordering
1. When n≠m, x<y if n<m or x>y if n>m.
2. When n=m, x<y if and only if xi<yi and xi’=yi’ for some 0≦i<n and 

all 0≦i’<i. 



Definition of “usual” lex. ordering
1. In any case, x<y if and only if xi<yi and xi’=yi’ for some 0≦i<n and 

all 0≦i’<i. 

Why we use “length-preferred” in computer? 
Enumerate all strings in “usual” lex. ordering:

ε，0, 00, 000, 0000, 00000, 000000, 0000000, …
“1” has no finite index!! How inconvenient!!



• A pivot does not work if it divides into two unbalanced arrays.
• Example:

• Pivot is “the first element in the array”
• Input is “an array in order”;

• E.g.

In this case, quick sort runs in O(n2) time….  

1 2 3 5 8 13 21 34 55



• Naïve algorithm:

for i=0,1,2,…,n-1 do
r= random(n-i);
output the r-th “not yet output items” in a[];
mark the output item in step 3 by “output”;

end.

• How do we mark? → use an extra array
• How can we find the r-th item in a[]? → use O(n) time.
In total, the running time is O(n2)



• Smart algorithm (known as Fisher-Yates algorithm):

for i=0,1,2,…,n-1 do
r= random(n-i);
output a[r];
a[r] = a[n-i-1];

end.

• We always keep “not yet output items” in a[0]…a[n-i-1] 
• We break the array, but it is quite simple and linear time algorithm!

We used similar idea in
Bubble sort,
Heap sort, 


	I111E Algorithms & Data Structures��Answer to the second report
	スライド番号 2
	スライド番号 3
	スライド番号 4
	スライド番号 5
	スライド番号 6

