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S(n) – minimal number of comparisons to sort
n elements 

1) Sorting by binary insertions
2) Sorting by trees
3) Sorting by mergings



Method of binary insertions
(S. Ford, L. Johnson’59)

(G. Manacher, T. Bui, T. Mai’89)

Average complexity over all permutations of inputs:

(K. Iwama, J. Teruyama, S. Edelkamp, 
A. Weiẞ, S. Wild’20)



Group insertions
M(n) – complexity of insertion of an ordered pair to a linearly

ordered array of size n

(R. Graham, F. Hwang, S. Lin’71)
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Group insertions
M(n) – complexity of insertion of an ordered pair to a linearly

ordered array of size n

(R. Graham, F. Hwang, S. Lin’71)

Goal: average complexity of the insertion of an element 
into an array of size n: 



Method of group insertions
Principles:
1. A comparison divides the set of outcomes ≈ in half
2. Processing of ordered pairs
3. Containers to store single elements
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Method of group insertions
Principles:
1. A comparison divides the set of outcomes ≈ in half
2. Processing of ordered pairs
3. Containers to store single elements

example of partitioning an array in the method:



Method of group insertions (2)

T.

1. Elements are divided into ordered pairs.
2. The larger elements of the pairs are sorted.
3. Insertion of the first n/log n lower elements.
4. The remaining lower elements are divided into groups 

of size n1/2/log n.
5. Groups are inserted one by one.

PS: 
T(n) – complexity of selecting the median of n elements:

(2+ε)n < T(n) < 2.95n (D. Dor, U. Zwick’95)
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