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1. For any given set in a ternis t'ournament opponent A can beat opponent B in seven -
ways. (At 6-6 they play a tie breaker) The ﬁrst opponent to win three sets wins the

tournament
(a)(S%) In how many wa)%s ro_dp bcor s be recorded with A wrnnlng in ﬁve
sets?

(b) (5%)-In how many s ores be recorded w1th the tournament
~ requiring at least fou : '

2. (10%)Let 4 = {al, ag, A3, Ay, A5} Z". Prove that A contains a nonempty Subset S
* where the sum of the elements in S is 4 multiple of 5. (Here it is p0551b1e to have a
.sum consisting of only one summand :

'..-.....

3. (10%)Let 4 < {1, 2, 3, 50} her;ngr-— 10. For any subset B ofA let sz denote .
the sum of the elements in B. Pr thar fhere are distinct subsets C,D of A such
that |C| = |D| =4 and Sc= SD..

- 4, (10%) For n = 1, let a, be the number of ways to write.n as an ordered sum.of
positive integers, where each summand i IS at least 2. (For example, as = 3 because
here we may represent 5by 5 ___y"z + 3 ¥ 3 + 2.) Find and solve a recurrence

- relation for a,,. : S JJ :

- 5. Let G = (¥, E) be a loop-free undirected graph. Define the relation & on £ as
- follows: If e}, e, € E; then e; R e, if e, = e, or if e; and e, are edges of a cycle Cin
(a)(7%) Verify that & is an equivalence relation on E.
(b) (3%) Describe the partition of £ induces by &.
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- 6. (10%) Prove that if A isa smgular n X p matrix, then the reduced row-echelon form

of 4 has at least one row of. ZETOS.
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7. (10%) Let 4=|2 3

1

7
- to increase 1ndeﬁn1te1y (that is, as k—w),

ml'—-l |

8. (20%) -

(a) (10%) Let the vector space P_Z have the inner produet Ps9q LP(X)Q(x)dx

Descrlbe\zv'g_g‘?’ngens to the matrix Ak when kis allowed

.. Apply the Gram-Schmidt pro;:es to,.txa:l sform the standard basis §'= {1, x, x°}

into an orthonormal basis. (Pf: “emjs?jt f all real polynomials of degree 2 or
less) : —
" (b) (5%) For a polynomial 2x+1_ &P fi "
relative to the orthonormal basis ‘obtained in (a).
" (c) (5%) Find the 1ength of polynomlal 2x+1 dlrectly from the result of (b)

S—_ 1

he coordinate vector of the polynomlal
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- 9. (10%) Let A=$L J be an-exthogonhlimatrix. Suppose BO}%AB},WheIe

x Yol ' VYIS B T
[ D} and [ 0} are the »coordlnat‘:.v ctprs relative to the old orthonormal basis
L5 .yl ) ) : - { ar o .o :
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R {{o}s [1} } and a new basis, respectively. Find the new basis.




