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1. (2%) Calciilate C(7, 3).
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2. (10%) Prove: there.are 111ﬁnllely mmﬁjfne

3. (8%) A rumor is spread as follows. The originator calls two people. Each of these
people phones thiee friends, each of whom in turn calls five -associates. If no one
recelves more than one call, and nio one calls the originator,

(a) (4%) how many people now know the rumor?
(b) (4%) How many phone calls were made?

4. (10%) Mrs. Blasi has five sons (M ha ick, David, Kenneth and Donald) who . '
enjoy reading books about spo i-s:n—w /ith { Christmas apploachmg, she visits a
bookstore where she finds 12 different books on sports. -

(a) (2%) In how many ways can she select nine of these bools?

~{b) (4%) Having made her purchase, in how many ways can she distribute
the books among her sons so that each of them gets at least one book?

(c) (4%) Two of the nine books Mrs, Blasi purchased deal with basketball,
Donald’s favorite sporf«-]n how many ways can she distribute the books
among her sons so thaﬂ:lpn ets at least the two books on basketball?

)5/2 the exponenhal |

_5.‘ (a) (4%) For what sequence of numbels 15 g(A) =1 =
- generating function?

(b) (6%) Find @ and b so that (1 ~—ax)’is the exponentlal gene1 atmg function for the
sequence 1, 7, 7-11, 7-11-15, . : :
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6. (10%) Use arecuuencelclatlon L&dJlme:[h}i for mula for Z’;Dl
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7. (10%) Find the determinant of the matrix 4 =g 2 1 0
| | | o1 2.3
“,_.N_.._mJ I“"‘J
0 4 5 -3
| ] 2.0 1 "4
8. (10%)F111dthe1ankandnulhtyofthematuxA— 7 .5 2 4 6 1
2 -4 -4 7

4 -9

1 1 0 :
9. (30%) Let 4 - ‘1) ‘11 (l)andb— 10,9).
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(a) (S%) Find an orthonormal basi A7 g} for the column space of 4.
(b) (5%) Find the orthogonal projéction of b on the column-space of 4.
- (¢) (5%) Find the orthogonal complement of the column space of 4.
(d) (5%) Find a vector u; m the Euclidean: space R , such that 1u], i, u;} is an
orthonormal basis for R*. :
(e) (5%) Find the new coordinate Veclm of b relative to the orthonormal ba51s
. obtained in (d).
() (5%) Verify that the norm (len_gt_fjj—l[__p Tfn also be calcu]ated from its new

coordinate vector found in (&

Snapiim




