Revi ew, Problem 1

Let A =B =the set of positive integers and A x B be the ir cartesian
product. Wite an algorithmfor listing the elenents of Ax B as a
sequence, Ax B={c,: n=1, 2, ..}, where c, is the n'" el enent of

A x B.

Using your algorithm determne the 52" elenent of A x B.

Sol ution: Since

Ax B ={(a,b): a, b = positive integers}

we can organi ze the couples (a, b) according to the sunms a+th:

sum | no. of c,
c, = (1,1) 2 1
Cr = (1,2) 3
C3 = (2,1) 2
Cs = (113)
Cg = (2,2) 4
Cg = (3,1) 3
(1,n-1)
(2,n-2)
n
(k, n-k)
(n-1,1) n-1

Since the total nunmber of (a,b) with a =b <=nis
1+2 + 3 + .. + (n-1) = (n-1)n/2 = S(n)
it follows that the last elenent |isted above will be indexed by
Gin-r2 = (n-1, 1).

Tabul ating the |ast element in each block, GCyn1,2 , We have

n n(n-1)/2 Gi(n-1)/2

2 1 ci = (L 1)
3 3 s = (2, 1)
4 6 Cg = (3, 1)
5 10 Ci0 = (4, 1)
6 15 Cis = (5, 1)
7 21 Co1 = (6, 1)
8 28 Corg = (7, 1)
9 36 C3 = (8, 1)
10 45 Cys = (9, 1)
11 55 Cos = (10, 1)




Fromthis it follows that the 52" elenent of Ax Bwll be an (a, b)
with a + b = 11. Counting backwar d:

Css = (10,1), Css = (9,2), Cs3 = (8,3), Cs2 = (7,4).

Thus the 52" elenent is (7,4).

As for the general indexing problem it is given by:

Set S(n) = n(n-1)/2, then the elenents having a + b = n + 1 will be
i ndexed by

sum | no. of c,
Cym+ = (1, n)
C:S(n)+2 = (21 n- 1)
n+1
Csny+k = (k, n+1-k)
C:S(n)+n = (n, 1) n




