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A-1 Find polynomials f (x),g(x), and h(z), if they exist,
suchthatfor all z,

-1 if x < -1
|F(@)] — |g(x)| + h(z) =< 3z+2 if-1<2<0
—2z+2 ifz>0.

A-2 Let p(x) be a polynomial that is nonneyative for all
realz. Prove thatfor somek, thereare polynomials
fi(x), ..., fr(z) suchthat

k
x) = (fi(@))*.
j=1
A-3 Consideltthe power seriesexpansion

E anx™

Provethat,for eachintegern > 0, thereis anintegerm
suchthat

1—2.7:—:1:2

ai + afH_l = Qm-
A-4 Sumtheseries
fown ot 3m n3m + m3n)

A-5 Prove thatthereis a constantC' suchthat, if p(z) is a
polynomialof degree1999,then

|<c/ z)| da.

A-6 The sequencga,),>1 is definedby a; = 1,a2 =
2,a3 = 24, and,for n > 4,

2 2
6a,_ian—3 — 8an—_1a;,_o

ap =
Gp—20n—3

Shaw that,for all n, a,, is anintegermultiple of n.

B-1 Righttriangle ABC hasrightangleatC andZBAC =
0; thepointD is choseron AB sothat|AC| = |AD| =
1; the point £ is chosenon BC sothatZCDE = 6.
Theperpendiculato BC at E meetsAB at F'. Evalu-
atelimg_,q |EF|.

B-2 Let P(z) beapolynomialof degreen suchthatP(z) =
Q(z)P"(x), whereQ(z) is aquadratigpolynomialand
P"(z) is the secondderiative of P(z). Shaw thatif
P(z) hasatleasttwo distinctrootsthenit musthave n
distinctroots.

B-3 LetA = {(z,y) : 0 < =z,y < 1}. For (z,y) € A, let

wherethe sumrangesover all pairs(m,n) of positve
integerssatisfyingtheindicatedinequalities Evaluate

lim 1 —zy?)(1 — 2%y)S(z, ).
(w,y)%(l,l),(w,y)eA( il v)5(ey)

B-4 Let f bearealfunctionwith a continuoughird deriva-
tivesuchthat f(z), f'(x), f"(z), f'"'(x) arepositvefor
all z. Supposehat "' (z) < f(z) for all z. Shawv that
f'(z) < 2f(z) forall z.

B-5 For anintegern > 3, let§ = 27 /n. Evaluatethe
determinantof the n x n matrix I + A, whereI is
then x n identity matrix and A = (a;x) hasentries
ajr = cos(j6 + k@) for all j, k.

B-6 Let S be a finite setof integers,eachgreaterthan 1.
Supposehat for eachinteger n thereis somes € S
suchthatged(s,n) = 1 or ged(s,n) = s. Show that
thereexist s, t € S suchthatged(s, t) is prime.



