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Functions and Modeling
Exploration: Sequences

Exploration: Sequences

Based on the given information try to find the next few terms of the sequence generated for each situation. Also, define an explicit equation that will generate the terms (if an equation is not already given). Our goal, eventually, will be to find easier ways to generate equations to model some of these sequences.

Combinatorial

C1:
C(n,2): the number of distinct ways of choosing 2 objects out of a set of n objects where order does not matter. (You can think of this as counting how many different two person committees could be formed from a group of n people.)  For example:

C(1,2)= 0 (there is no way of choosing 2 objects from a set of 1 object)

C(2,2)= 1

C(3,2) = 3(if the set is {a,b,c}, then we can choose {a,b}, {a,c}, or {b,c})
C2:  C(n,3): the number of distinct ways of choosing 3 objects out of a set of n objects where

        order does not matter.

        C(1,3) = C(2,3)=0 (there is no way of choosing 3 objects from a set of fewer than 3 objects)

        C(3,3) = 1

        C(4,3) = 4 (if the set is {a,b,c,d}, then we can choose {a,b,c},{a,b,d},{a,c,d} or {b,c,d})
C2:  C(n,k): the number of distinct ways of choosing k objects out of a set of n objects where

        order does not matter.

        C(k,k) = 1

        C(k+1,k) = k + 1

C3:   P(n):  then number of distinct ways of arranging n objects in a row
        P(1) = 1 (there is only one way of lining up one object)

        P(2) = 2 (if the set is {a,b}, then we have two arrangements:  ab and ba)

        P(3) = 6 (if the set is {a,b,c}, then we have arrangements abc, acb, bac, bca, cab, cba}
Geometric

G1:
Triangular Numbers: The number of vertices in the following sequence:
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G2:
Square Numbers: The number of vertices in the following sequence:
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G3:
Triangular Lattice Edge Numbers: The number of edges in the sequence of triangular lattices:
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Algebraic

A1: a0 = 1, an = an-1 + 2

A2: a0 = 1, an = 2an-1

A3: a(n)  =  [image: image4.wmf]  
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