Midterm 1: MAT 319 and MAT 320

Instructions: Complete all problems below. You may not use calculators or other
aides, including cell phones and books. Show all of your work. Be sure to write
your name and student ID on each page that you hand in.

Compute the limsup and liminf of |a,|"™ and |a,1/a,].
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2.(20pts) The Fibonacci sequence F), is defined inductively by
o F,=F, 1+ F,_ 5 forn>2,
e Fy=0,and F; =1.

Thus Fo=0,Fy=1,F,=1,F3 =2, F, =3, F5 =5 and so on.

a) Show that there are constants o and § for which

an_ﬁn

F, = 7 forn >0
b) Determine if the following series of Fibonacci number reciprocals converges:
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3.(20pts) Let a, be a sequence. Suppose that a, # 0 for all n, and that the limit

L =lim,_,, \ag“ | exists.

a) Prove that if L <1 then lim,_, a, = 0.
b) Prove that if L > 1 then lim,_,|a,|= +o00.
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4.(20pts) Let a,, be a sequence of nonnegative numbers (a, > 0 for all n > 0). Show

that we have
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5.(20pts) Let f and g be two functions with domain R, such that f(z) < g(x) for
all x € Q. Prove that if f and g are continuous then the inequality f(z) < g(z)

holds for all z € R.
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