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Abstract 

We look at the poset version of the secretary issue 

for rooted complete binary trees of length n, where 

the 2na complete binary trees with roots at level 

a+1 (counting from the leaves) are colored with 

various hues that are visible to the eye. 

The selector and the vertices above level a + 1 are 

naturally colored based on the vertices that came 

before them. We discover a near-optimal strategy 

for more than two colors as well as an optimal 

halting time for trees with only two colors. 

1 Introduction 

The secretary problem is a well-known name for 

the following issue. There are n linearly arranged 

things. A selection goes through each one in a 

random permutation. Only the objects that have 

already undergone examination by the selector can 

be compared to the current one. The selector's goal 

is to select the current item with the highest 

likelihood that it is the best option available. The 

term "secretary problem" refers to a fun variation 

of the problem where a selector (the administrator) 

evaluates applicants (our linearly ordered objects) 

for the position of a secretary with the objective of 

selecting the candidate with the highest probability 

online. For a solution to this issue, see Lindley 

(1961). 

There has been a lot of interest in this issue. It was 

given consideration in several enriched forms. 

Ferguson's study is intriguing (1989). The secretary 

problem naturally generalizes to posets as well. 

Specifically, we can suppose that the selector can 

see the partial order that the candidates up to that 

point have induced, and that the goal is to select, 

once again online, a maximal element (there may 

be more than one) of the underlying poset. 

This topic was introduced in Stadje (1980), and 

Russian mathematicians covered it in a number of 

publications that were well-reviewed in Gnedin 

(1992). Preater (1999), Garrod and Morris (2013), 

Freij and Wästlund (2010), Georgiou et al. (2008), 

and Kumar et al. (2008) all considered efficient 

universal algorithms for families of posets whose  

 

 

structure is unknown to the selector before to the 

search (2011). Ka'zmierczak (2013), Tkocz and 

Tkocz, and Ka'zmierczak identified the best 

methods for basic non-linear posets. In Garrod et 

al. (2012), a poset secretary dilemma was also 

taken into account, where each candidate has a twin 

who is equally qualified. Morayne discovered an 

ideal technique for the posets whose Hasse 

diagrams are full binary trees of a specified length 

(1998). In the poset variation of the secretary issue, 

other model assumptions may be made. Posets, for 

instance, have sides, therefore it seems sense to 

suppose that the selector can determine which side 

a specific element originates from. The full binary 

tree model used in Morayne is enhanced in this 

study (1998). In other words, in the original design, 

the selector can only view the poset caused by the 

components that have already arrived, without 

knowing which side of the tree the seen elements 

originated from. However, if we assume that the 

items on the left and right are black and that the 

selector can see these colors, then this information 

can be given. In reality, a model with additional 

color is an option. We suppose that the full subtrees 

in our underlying complete binary tree are colored 

differently starting at a certain level down (see Fig. 

1 where four different colors are used below level 

four where we count the levels from the leaves). 

This type of colored complete binary tree will be 

referred to as CCBTk n, where n is the tree's height 

and k is the number of uncolored levels, or just 
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CCBT. It doesn't matter whether the element 

appears after or before x if, during a search, an 

element x from the non-colored (upper) part of the 

tree appears, it will take the color of the first 

colored element related to x from the current 

permutation. (Fig. 2 illustrates the first seven 

consecutive observations of the selector for a 

permutation. 
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