
King Saud University, College of Science, Department of Mathematics 
Math-280 (Introduction to Real Analysis) 

Final Exam [Time: 3 Hours]/ pt Semester, 1436- 1437 H. 

Exercise 1 [3+3+3=9 Marks]: 

1. Determine the following infimum: inf { z = 2x + 2~ , x > 0}. 

2. Find the limit of the sequence: lim Vi an + bn, where a, b ~ 0. 
n~oo 

00 1 
3. Decide whether the following series is convergent or divergent: ~ -­~ Hl' 

n=l n n 

Exercise 2 [2+1+3+3=9 Marks]: 

1. Using the c- &-definition of the limit, show that lim f(x - a)= lim f (x). 
x-4a x~O 

. . . sin(x2 - 1) 
2. Calculate the hm1t: hm . 

x~1 X- 1 

3. Let f be continuous on [0, 1], and suppose that f(O) = /(1 ). Show that there is a point 
c E [0, ~] such that f( c) = f (c + ~). 

4. Find the extrema of g(x) = 3x4 - 8x3 + 6x2 on [-~, ~] 

Exercise 3 [4+2+4=10 Marks] : 

1. Show that if f E R. (O, 1) , then 1 n (k) 11 lim - L f - = f(x)dx. 
n-.oo n k= 1 \ n o 

2. Use (1) to calculate the limit: lim ~ 2 k k
2

. 
n~oo~ n + 

k=l 

3. Test the convergence of the improper integral: I= {oo ~dx. 
} 0 1 + x 

Exercise 4 [(4)+ (3+ 3+2)=12 Marks] : 

1. Study the uniform convergence of the sequence of functions: f n ( x) = nxn (1 - x), n E N, 
on V = [0, 1]. 

X 
2. Let fn: [1 , 2] ~ IR, be such that fn(x) = ( ) , n E N. 

1+ xn 

00 

(a) Show that L fn (x) is convergent Vx E [1, 2]. 
n=l 

(b) Show that this convergence is uniform. 

{c) Vecify the identity' l (~ fn(x)) dx ~ ~ l !.(x )dx . 
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