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1. (8 pts) Let Spn = ;2. Find lim ( lim Spn) and lim ( lim Smon)

nN—o0 \TM—C0 M—00 \Tt—00

2. (12 pts) The Fibonacci sequence is defined by the equations

a; — az = ]-} Up =— p-1 pn—-92 for n Z 3

Show that

and deduce that

22 1 > An
—! An—10n+1 - On—-1Qn+41
3. (12 pts) If p > 0, show that
1
2
/ t? (Int)* dt = ——
0 + 1)

4. (12 pts) Prove that the equation

cosxz +2cos2x+ ---+ncosnx =0

has at least one real root between O and .

5. (12 pts) Solve the initial value problem:

ek

dy —2
7 9z—2y
dzx ’

R

where R is the trapezoidal region with vertices (1,0), (2,0), (0, —2) and (0, —1).

y(0)=3.

6. (12 pts) Evaluate the integral

7. (14 pts) Let n be a positive integer.

(a) Prove that
(1-2*)">1—-n2® forallzel01].

(b) Prove that
1
n 4
1 - z? > —.
/_1( =) dezgn

8. (18 pts) Let p and g be positive numbers such that

1l
P g
(a) Show that the minimum of
TP yq
z,Y) = —+ - x>0, y>0
f(z,v) s ( )

subject to the constraint ry = 1 is equal to 1.
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(b) Use part (a) to show that if a and b are positive numbers, then

a?P b1
ab < — + —.
4 q

(c) Let {a;} and {b;},i=1,2,---,n, be positive numbers. Prove Hélder’s inequality:

() (59"
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