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. (15 pts.) Suppose {a, }nen is a sequence of positive numbers. Show that

—_ —
i /2. < Hm —ti,

n—+oc R-++o0 (1,

. Suppose f:[a,b] ~ R is a C! injection.
b F{B)
(a).{7 pts.) Show that / flz)dr + FHy)dy = bf(b) — af(a).
a fla}
(b}.(7 pts.} If f(z) > 0,Vz € [e,b]. give a geometric interpretation for the formula
in (a).

(c).(6 pts.) Evaluate /1 ((x —1)5 + 1) : dz.
0

. (15 pts.) Suppose E is a nonempty compact subset of R" and fig:R* 5 Rare (!
such that f = g on the boundary of E. Show that there is a point xo € E
such that V f(xp) = Vg(xp).

. {15 pts.) If {fa}nen converges to f uniformly on every closed subinterval of (0,1},
does it follow that {fn}nen converges to f uniformly on (0,1)? Support
your statement with either a proof or a counterexample.

. (a).(8 pts.) State the Implicit Function Theorem.
(b).(7 pts.) Decide whether it is possible to solve the pair of equations

oy +zzu+yr® ~ 3 =0

wyz + 2zv — v ~ 2 =0

for u and v as C! functions of (z,y,2) in a neighborhood of the points
(u? v) = (1? 1) and (:BI y! z) = (1? 13 1)'

. Foranyn € N, let a, = 1+3+--+i-Inn

(2).(10 pts.) Show that {a, }nen is convergent to ~ for some v€R

(b).(10 pts.) Express 14+ 3 +---+2asl+ i+ +1l=ytInn+e, toevaluate
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