MATHEMATICAL ANALYSIS 1
HOMEWORK 2

(1) Prove Newton’s binomial formula. Hint: prove by induction. In your proof you may also use the

formula:
n\ (n-—1 n—1
()=o) ()
(2) Let f: X — Y be a function between two sets X and Y.
(a) Prove that A C f~1(f(A)) for any A C X.
(b) Give an example of when A # f~1(f(A)).
(3) Describe the following subsets of R, specify what are their infimum and supremum, and determine
whether their minimum and maximum are attained (explain your answers).
(a) A={zeR | (z+)(z—-1)(z-5)<0tn{zeR | 3l >0}
(b) B={zxeR | 2—4>Va?2—-6z+5}U{zeR | z+2>zx—-1}
(c) C={zeR | z=-5, n=3,4,5,...}
(4) Describe and sketch the following subsets of R%:
(a) A={(x,y) eR® | ay>0}

(b) B={(z,y) €R* | 1+ay>0}
(c) C={(z,y) eR? | 2®—y>>0}
(d) D={(z,y) €R*> | a—y#0}
() E={(z,y) eR® | |z—y| <2}
() F={(z.y) R | |o—y| <2}
(5) Describe the following sets: (explain your answers)

(a) dom (f) where f : R — R is given by f(z) = =

sina®

S
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(b) im (f) where f: R — R is given by f(z) = 5.

(¢) dom (f) where f:R — R is given by f(z) = 2+Slinz.

(d) dom(f) where f: R — R is given by f(z) = 10”.

(e) im(f) where f: R — R is given by f(z) = 10*.

(f) dom(f) where f: R — R is given by f(x) = logyo(x).
)

(¢) im(f) where f: R — R is given by f(x) = log;o(x).

(6) For the following functions f and subsets B C R, describe f~1(B).
(
(
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a) f:{3,4,5,...} = R defined by f(n) = -1, and B = (0,1).

b) In the previous question, what if B = [0, 1]?
(c) f:R — R defined by f(z) = z*, B =[1,16).
(d) f:R — R defined by f(x) =23+ 1, B = (-26,—7).
(e) f:R — R defined by f(x) = cosz, B = {0}.

(7) Compute 299, Explain your answer.



