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1. During a local campaign, eight Republican and five Demo-
nominated for president of the school

cratic candidates are
board.

many possibilities are there for the eventual winner?

election?

part (b)?

5. While on a Saturday shopping spree Jennifer and Tiffany
witnessed two men driving away from the front of a jewelry
shop, just before a burglar alarm started to sound. Although ev-
erything happened rather quickly, when the two young léxc_lif:s
were questioned they were able to give the police the following
information about the license plate (which consisted of two let-
ters followed by four digits) on the get-away car. Tiffany was
sure that the second letter on the plate was either an O or aQand
the last digit was either a 3 or an 8. Jennifer told the investigator
that the first letter on the plate was either a C or a G and that the
first digit was definitely a 7. How many different license plates
will the police have to check out?

8. Matthew works as a computer operator at a small univer-
sity. One evening he finds that 12 computer programs have been
submitted earlier that day for batch processing. In how many
ways can Matthew order the processing of these programs if
(a) there are no restrictions? (b) he considers four of the pro-
grams higher in priority than the other eight and wants to process
those four first? (c) he first separates the programs into four of
top priority, five of lesser priority, and three of least priority,
and he wishes to process the 12 programs in such a way that the
top-priority programs are processed first and the three programs
of least priority are processed last?

9. Patter’s Pastry Parlor offers eight different kinds of pastry
and six different kinds of muffins. In addition to bakery items
one can purchase small, medium, or large containers of the fol-
lowing beverages: coffee (black, with cream, with sugar, or with
cream and sugar), tea (plain, with cream, with sugar, with cream
and sugar, with lemon, or with lemon and sugar), hot cocoa, and

a) If the president is to be one of these candidates, how

b) How many possibilities exist for a pair of candidates
(one from each party) to oppose each other for the eventual

¢} Which counting principle is used in part (a)? in

11. Three small Eowns, designated by A, B, and C, are inter-
connected by a system of two-way roads, as shown in Fig. 1.4.

Figure 1.4

a) In how many ways can Linda travel from town A to
town C?

b) How many different round trips can Linda travel from
town A to town C and back to town A?

¢) How many of the round trips in part (b) are such that
the return trip (from town C to town A) is at least partially
different from the route Linda takes from town A to town
C? (For example, if Linda travels from town A to town C
along roads R, and R, then on her return she might take
roads Rg and Rs, or roads Ry and R, or road Ry, among
other possibilities, but she does not travel on roads Rg
and R,.)

12. List all the permutations for the letters a, c, t.
13. a) How many permutations are there for the eight letters

a,cfgitwx?

b) Consider the permutations in part (a). How many start
with the letter t? How many start with the letter t and end
with the letter c?

14. Evaluate each of the following.

a) P(71,2) b) P(8,4) «¢) P(10,7) d) P(12,3)

orange juice. Wher Carol comes to Patter’s, in how many ways
can she order

a) one bakery item and one medium-sized beverage for
herself?

b) one bakery item and one container of coffee for herself
and one muffin and one container of tea for her boss, Ms.
Didio?

¢) one piece of pastry and one container of tea for herself,
one muffin and a container of orange juice for Ms. Didio,
and one bakery item and one container of coffee for each
of her two assistants, Mr. Talbot and Mrs. Gillis?

19. A computer science professor has seven different program-
ming books on a bookshelf..Three of the books deal with C++,
the other four with Java. In how many ways can the professor
arrange these books on the shelf (a) if there are no restrictions?
(b) if the languages should alternate? (c) if all the C++ books
must be next to each other? (d) if all the C++ books must be
next to each other and all the Java books must be next to each
other? '

15. In how many ways can the symbols a, b, c,d, e, e, ¢, ¢, ¢
be arranged so that no e is adjacent to another e?

16. Analphabet of 40 symbols is used for transmitting messages
in a communication system. How many distinct messages (lists
of symbols) of 25 symbols can the transmitter generate if sym-
bols can be repeated in the message? How many if 10 of the
40 symbols can appear only as the first and/or last symbols of
the message, the other 30 symbols can appear anywhere, and
repetitions of all symbols are allowed?

20. Over the Internet, data are transmitted in structured blocks
of bits called datagrams. '

a) In how many ways can the letters in DATAGRAM be

arranged?

b) For the arrangements of part (a), how many have all

three A’s together?

21. a) How many arrangements are there of all the letters in

SOCIOLOGICAL?

b) In how many of the arrangements in part (a) are A and

G adjacent?

¢) In how many of the arrangements in part (a) are all the

vowels adjacent?

22. How many positive integers n can we form using the digits

3,4,4,5,5,6,7if we want n to exceed 5,000,000?
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«/ 10w many ways can seven people be arranged about
a circular table?

b) If two of the people insist on sitting next to each other,
how many arrangements are possible?

36. a) In how many ways can eight people, denoted A,
B, ..., H be seated about the square table shown in Fig.
1.6, where Figs. 1.6(a) and 1.6(b) are considered the same
but are distinct from Fig, 1.6(c)?

b) If two of the eight people, say A and B, do not get along
well, how many different seatings are possible with A and
B not sitting next to each other?

37. Sixteen people are to be seated at two circular tables, one
of which seats 10 while the other seats six. How many different
seating arrangements are possible?

38. A committee of 15— nine women and six men—is to be

seated at a circular table (with 15 seats). In how many ways can

the seats be assigned so that no two men are seated next to each
other?

e

5. a) How many permutations of size 3 can one produce with
the letters m, 1, a, f, and t?

b} List all the combinations of size 3 that result for the
letters m, 1, a, f, and t,

9. How many bytes contain (a) exactly two 1’s; (b) exactly
four 1’s; (c) exactly six 1's; (d) at least six 1's?

11. Astudentis to answer seven out of 10 questions on an exam-
ination. In how many ways can he make his selection if (a) there
are no restrictions? (b) he must answer the first two questions?
(c) he must answer at least four of the first six auestions?

13. How many arrangements of the letters in MISSISSIPPI
have no consecutive S’s?

15. a) Fifteen points, no three of which are collinear, are given
on a plane. How many lines do they determine?

b) Twenty-five points, no four of which are coplanar, are
given in space. How many triangles do they determine?

How many planes? How many tetrahedra (pyramidlike
solids with four triangular faces)?
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18. For the strings of length 10 in Example 1.24, how many
have (a) four 0’s, three 1’s, and three 2’s; (b) at least eight 1's;
(c) weight 47

19. Consider the collection of all strings of length 10 made up
from the alphabet 0, 1, 2, and 3. How many of these strings
have weight 37 How many have weight 47 How many have
even weight?

23. Determine the coefficient of x°y® in the expansions of
@) (x + )", () (x +2y)'?, and (c) (2x — 3y)"%.

24. Complete the details in the proof of the multinomial
theorem.

25. Determine the coefficient of
a) xyz’ in (x + y +2)*
b) xyz?in (w +x + y + 2)*
¢) xyzin (2x —y —2)*
d) xyz7%in (x — 2y + 3z71)*
¢) wx2yz?in Qw — x + 3y — 27)°
26. Find the coefficient of w?x?y?z? in the expansion of

@ w+x+y+z+ 1" (b) Qw—x+3y+z—2)" and
©@W+w—2x+y+5z+3)2



