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) for L= too— 8 EHERTE R4
(2) for J = 1+1 ton

(3) 1f (A[2] > Al3])

(4) exchange A[i1] and A[7]

How many times is the companison Ali] > A[j] made in Line 37
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Principle 1.1 (Sum Principle)

The size of a union of a family of mutually disjoint finite sets is the
sum of the sizes of the sets.
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How many multiplications (expressed in terms of r. m, and n) does this
pseudocode carry out in total among all the iterations of Line 57
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ﬁt*‘ The first loop makes n(n + 1)/2-1

Comparisons.

\

Ior 3 = 1 TO h—1 Ask yourself first where the n(n + 1)/2 comes from
minval = A[i] and then why we subtracted 1

minindex = 1
for § = 1 606 B oﬁt;‘%iﬁliﬁ»
if (A[J] < minval)
minval = A[7]
minindex = j
exchange A[1] and A[minindex]
bigjump = 0
fTor I = 2 to n YL 6 L 1S 9
if (A[i] > 2 * A[i — 1]) O i “ Kk
bigjump = bigjump + 1
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How many comparisons does the pseudocode make in Lines 5 and 117
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A password for a certain computer system 1s supposed to be between four
and eight characters long and composed of lowercase and/or uppercase
letters. Hou many passwords are_possible? What counting prnciples did
you use” Estimate the percentage of the possible passwords that have exactly

four letters.
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Principle 1.4 (Product Principle, Version 2)
If a set § of lists of length m has the properties that
|. there are 1, different first elements of lists in §. and
2. for each j > | and each choice of the first ; — | elements of a
list in §, there are i; choices of elements in position j of those
[1sts.,

then there are iyiy---im = [ i, iz lists in §.
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trianglecount = 0
for 1 =1 ton
for j

= 1+1 to n
for k = j+1 to n
if points 1, j, and k are not collinear
trianglecount = trianglecount + 1

Among all iterations of line 5 of the pseudocode, what 1s the total number
of times this line checks three points to see if they are collinear?
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trianglecount = 0 '{/Tﬁﬁﬁﬁg/\ﬁ
fori=1't01'1 B(J&mn%c;

)
)
) for j =141 ton
) for k = j+1 to n
)
)

V

if points i, j, and k are not collinear
trianglecount = trianglecount + 1

Among all iterations of line 5 of the pseudocode, what is the total number
of times this line checks three points to see if they are collinear?

Principle 1.5 (Bijection Principle)

Two sets have the same size if and only if there is a one-to-one function
from one set onto the other.
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(A, B, C, D, E). Consider the particular labeling in which A, B, and D are
labeled blue and C and E are labeled red. Which lists correspond to this
labeling? They are

ABDCE ABDEC ADBCE ADBEC BADCE BADEC
BDACE BDAEC DABCE DABEC DBACE DBAEC,
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For integers n and k with 0 <k < n, the number of k-element subsets of

an n-element set 1s
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Multiset - Bt 442

How many k-clement multisels can we choose from an n-clement set”
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Explain how placing k identical books onto the n shelves of a bookcase
can be thought of as giving us a k-element multiset of the shelves of the
bookcase. Explain how distributing k identical apples to a children can be
thought of as giving us a k-clement multiset of the children.
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We have[k books]to arrange on the n shelves of a bookcase. The order in
which the books appear on a shelf matters, and each shelf can hold all the
books. We will assume that as the books are placed on the shelves, they
are pushed as far to the left as they will go. Thus, all that matters is the
order in which the books appear. When book i is placed on a shelf, it can
g0 between two books already there or to the left or right of all the books
on that shelf.
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The number of k-element multisets chosen from an n-element set is
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For your reference : Arithmetic -Geometric Series
k Lk

M2t =32 —2)

- i=1 ' Z : ,
=(22-|;2.23+'3_24+___-+,(k'_l).2k+k'.2k+1)
—(2+2:2°+3:2° 4+ (k=129 4 k- 25)

| \ | k . . |
= (25 = 2) I = (k25525 (25 - 3),

=(k=1)-2""+2 "
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The area under this curve is J'S x? dx = n>/3; therefore we know that [, is

approximately ]Tn“”.
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BCSpp.8-:9, 13
BCS pp.20-: 15

BCS pp.30-:6,9, 14
BCS pp.54-: 8, 10, 15



