Math 262 - 13 September 2019

1. How many ways can you distribute 9 cookies to 4 people?
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2. How many different dominoes can be formed with the numbers 1, 2, ..., 62 How about
if the numbers 1, 2, ..., 12 are used?
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3. How many ways can 7 identical jobs be assigned to 10 (distinct) people...
(a) ...if no person can do multiple jobs?
o\ _ [ (O% /X 20
( 7) <3> A2\ :
(b) ...if a single person can do multiple jobs?
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4. Seven awards are to be distributed to 10 (distinguishable!) mathletes. How many
different distributions are possible if

(a) The awards are identical and nobody gets more than one?
Choose F out of 10 C?O\ - 120

(b) The awards are different and nobody gets more than one?

o!

Permu+a+fon3 o‘F s selecfed -(:(DM 10: _?‘(.: éDL(/XOO

(c) The awards are identical and anybody can get any number of awards?
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5. Consider the 20 "integer lattice points" (a, b) in the xy-plane given by 0 < a < 4 and
0 < b < 3, with a and b integers. (Draw a little picture.) Suppose you want to walk
along the lattice points from (0,0) to (4,3), and the only legal steps are one unit to the
right or one unit up.

(a) How many legal paths are there from (0,0) to (4,3)?
E\/er 'eja‘ r:a‘”\ ;[\\/ol\/es /72 .S‘}'efS/ g g'ﬁ w\,\; c'/\ are. \\u(of’
C[\OOS( any 3 c:'F TLAG ;l 5+’€,P.S ’{b L—,e M(’ I ( g) = SS NO/S,

(b) How many legal paths from (0,0) to (4,3) go through the point (2,2)?
Reasoning s before, there ace (1)-¢ legal poths from  (0,0) + (22)
and (3)=23 legal paths From (2,2) + (43).
Thes, thece are 6-3=18 paths i all.

6. A box contains 5 red, 6 white, and 7 blue balls. The box is stirred and five balls are
chosen without replacement. What is the probability that the 5 balls chosen include at
least one of each color? Do this in steps:

(a) Let E; be the event that no red ball is chosen, E,, be the event that no white ball is
chosen, and E3 be the event that no blue ball is chosen. Find the probabilities P(E;),
P(E,), and P(E3).

P(E(): %”otso P(EL): é‘ ~ 0.092 P(Es)-%fv 0.05Y

(b) Find the probabilities P(E;NE,),P(E,NE;), P(E,NE;),and P(E; N E, N E3).

E) ( ~ 0,002, P(EIAEBB: %?) %0, 0007
(2)

P& B 7y

S}r\cc Semy locl(s Mus‘f' be CLDSQ/\/ P (E, (\(:/>~ N E3> = O

(!

~ O,00012L

Day4 Page 2



(c) Use inclusion-exclusion to find P(E; U E, U E3).

P(E VEwE) = PE) + PE « PE) - P(E,nE) - PEAE)
—-P(Elnés> + P(EnEn &)
% 0.1SO + 0,092 + 0.0S4 — 0.002 — 0.0007 —0,00012

~ 0.21

(d) Use the preceding result to answer the original question.

We want: 1-PE VE VE) =071

Day4 Page 3



