Limit of Functions

1.  Prove the followings:
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2. Prove the following:
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3.  Prove the following:
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4.  Prove the following:
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5.  Prove the following:
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6. Let limf(x)=L, provethat lim|f(x)/=|L|.
Also prove that, unless L =0, the converse does not hold.
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7 Show that the function f(x)= xanx—lx does not have a unique limit as x —oo through all real values, but
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8.  Show that the function ¢(x) =1lim (x) + ng(x)sin” mx isequal to f(x) where x is an integer, but is
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equal to g(x) in every other cases.
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f(x) where x> 1

Let f(x), g(x) betwo continuous functions defined on R, and: o(x)=1g(x) where x° <1
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Show that  ¢(x) = 1imM ,

x #-1. Is  ¢(x) continuous on R ?
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Show thatif lim f(x)=0 and f(x)#0,then lim
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=00,

Show thatif ~ lim f(x) =20, then lim [f(x)] =.

Is it true that if }Lng f(x)=a, then Xl_lglo f(x)=-a.

If )1(1_1)12 f(x) =20, can we have 11_1)1;1 f(x)=—00,

Can we have 11_{2 f(x)=m and 11_?31 f(x)=n (m # n) simultaneously?

Can we have li_r)n f(x)=f(a) all the time?

. x ifx=l1 .
If fis defined by f(x) = , , sketch the graph of f and find lim f(x).
3 ifx=1 x—>1
If f(x) 2 IXE2  eteh th hof f andfind lim f(x)
X)= , SKetc € gra () and In .
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sgn(x) is defined by ~ sgn(x)=40 ifx=0,  sketchthe graph of sgn(x) and find li_{n sgn(x).
-1 ifx<0

Graph f(x) =[x], [x] is the greatest integer less than x. Find li_r)n f(x).

(a) Prove by induction that for n>10, 2">n’.

(b) Find }LH; 37 by considering n the greatest integer smaller than x .

Find the following limits:
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[f(x)+g(x)] where x=1
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G lim— X TCOSX k) lim P(x) , where p, q are polynomials

x>0 1 + sin px — cos px x>+ q(x)
Give an example of f with lim f(x)= liH} f(x)=f(a).
X—>a X—a
Give an exampleof f and g so that li_r)n f(x)= li_r)n g(x)=o0,put lim [f(x)— g(x)] does not exist.
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Give an example of f and g sothat 1131 f(x)=0, 1131 g(x)=c0, but lim =—— does not exist.
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Give an example of f so that 1i£n |f(X)| exists but not for lim f(x) .
Find the left and right limits of
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If it is known that lim [ 1+—| =e,
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(b) Hence show that €=1+14+—+—+. . +—+—— where 0<06,<]I.
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(c) Calculate e to 5 decimal places.
(d) Evaluate:
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(g) Evaluate - 0( ) , and hence find Xlglgo —3 %



