Math 234
Counting: The Addition Rule Day 15

1. Consider the letters in the word QUARTILE.
(a) In how many ways can these eight letters be arranged? PER My TATI0 N

816549321 = 8| =yo320

MU LTIPLLCATION RV

(b) In how many ways can these eight letters be arranged if theIQU must remain next to each

other (in that order)?
; °

(¢) In how many ways can these eight letters be arranged such that the two-letter sequence
does not appear?

Ql =71 = a5 280

-l-,.),{ um.lQu Sqta\uzs witladk QU

(d) How many arrangements of these eight letters contain the substringi ARB?
£l=72
(e) How many arrangements of these eight letters contain both substlrings1 QU and ARE?

L)=)20 TIL

(f) How many arrangements of these eight letters start with a vowel?

4.7 = 2040 = ¢
ey el s 2 W of W ket

are vosels

(g) If these letters are arranged at random, what is the probability that the arrangement starts
with a vowel?
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2. A tech firm receives 116 job applicants. Of these, 63 majored in math, 79 majored in computer
science, and 42 majored in both math and computer science. How many of the applicants majored
in neither math nor computer science? \

moth

cs

b |

3. Generalize the previous problem. If you know the number of items in sets A, B, and AN B, then

how many items are in AU B?
Lus 1o~

(A(R)- v(Ao8) = 1(ave) G
V‘\UM\.\B* of tlonents

4. In a certain class, every student is majoring in at least one of the subjects math, computer science,
and physics. Suppose that 28 students are majoring in math (and possibly other majors), 15 in
computer science (and possibly other majors), 17 in physics (and possibly other majors). 10 in
math and CS (and possibly another major), 8 in math and physics (and possibly another major),
4 in computer science and physics (and possibly another major), and 2 in all three majors. How
many students are in the class?
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5. Generalize the previous problem. If you know the number of items in sets A, B, C, ANB, ANC,
BNC,and AN BNC, then how many items are in AUBUC?

N(A uBUc\ = N(A) + N(B)+N(C) — N(A(\B) —~N(aa ¢) -N(Bn c)
+ N(An&n C)

40 = 28 +IS+]7-1°o- - Y4 « 72

6. How many positive integers not exceeding 100 are divisible by either 4 or 67

A: ideges € 100 that are Jivisble by ¢ N(p)=25
B'- .)Al'fje}s 5—100 ‘H\u“' dre J;W‘S-’LIQ L/ é N(B): ]6
Aok inkegos €400 tht are divsele by Y4 aad € N(N\B):g

N(AUB}: 2L+ -8= 33

7. How many positive integers not exceeding 200 are divisible by either 4, 5, or 67

50 +40+33 —-10-16-6+3 = 94
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\
S.
8. Two integers a and b are relatively prime if their greatest common divisor is 1. How many
positive integers less than 1000 are relatively prime to 10007

pon’

We want o count Hhe number of in'lcder_s In
$1,2,3,.., 9945 that are divisible by
neither 2 nor 5.

HAq9 of He 'm+egcrs ace divisible L/ 2
194 of -Hw- }A{'eju.s are  divisi ble by 5
14 op H\e in“'ej s ace divisible L}’ 2 and 5

19 - (449+99-99) = 999- 599 = 40O
40O PosH;ve. in“'ea ers £ 1000 ace m‘a‘l';uey prime fo 1000
B N\\s\ﬁ Let p and ¢ be distinct primes, and let n = pq. How many positive integers less than n are

relatively prime to n?
— P d ifd-eacrs

Consider Hhe in\'e\«‘e,rs {1, 2,3, .., p¢-L 2

q"" ]. o'F '}LQSQ- 'II\"-QSU'S are MuH';f)leS O‘F P
p-i oF ‘H\GSC. iM'eJers are Mul‘\"-ples Q‘F t

None of Hhese ‘m+o,jers are Mul’ri’ales of Pa

T}\G numhe,r o-‘: il\‘\‘QﬂUS in i'l,l, 3' o) Pt- ]_S -Hm{- are.
re\a+i~rely Prine +o PL is:

5 13 - (p-1)- (1)

PeP-q t1
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