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For next lecture

For Wednesday (Feb 13), watch the videos:
e Theorems about sequences: 11.5, 11.6, 11.7,11.8
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Write a formula for the general term of these
sequences

O (a,),5 =(1,4,9,16,25, ...)
® (b,),s; = (1, -2, 4, -8, 16, =32, ...)

O (¢,),>0 = (1, -2,4, -8, 16, =32, ...)

2 3 4 5
0 (dn)nzl = <ﬂ7 57 5, Z, ...)

0 (¢),50=(1,4,7,10,13, ...)
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Convergence and divergence

Let (a,),-x be a sequence. Write the formal
definition of the following notions:

O lima, =L

n—>+oo
® (a,), is convergent.

® (a,), is divergent.

0 lim g, =+

n—+0o

Jean-Baptiste Campesato MAT137Y1 - LEC0501 — Calculus! — Feb 11, 2019



Definition of limit of a sequence

Let (a,),cn be @ sequence. Let L € R.
Which of these statements are equivalentto lim a, = L?

n—+00
@ Ve>0 InyeN,VneN, n>ny = |L—a,| <e
O Ve>0 dnyeN,VneN, n>ny = |L—a,| <e
OVe>0 InyeR, VneN, n>ny = |L—agq,|<e.
OVe>0 InyeN,VneR, n>ny = |L—aq,|<e.
O Ve>0 3nyeN,VneN, n>ny = |L—a,| <e
O Vec(0,1), InyeN,VneN, n>ny = |L—aq,| <e.

@ Ve>0,InpeN,VneN, nZnO;"lL—an|<l.
€

O Veec(0,1), InyeN,VvneN, n>n, = |L—an|<é.
OVieZ,, dInyeN,VneN, n>ny, = |L-a,| <k.

OVkeZ,, IngeN,VneN, n>ny, = |L—an|<%.
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A sequence defined by recurrence

Consider the sequence (R,),, defined by

R +2

ViEN,  Ry=—

n

Compute R,, R,, R;.
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Is this proof correct?

Let (R,),>o be the sequence in the previous slide.
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Is this proof correct?

Let (R,),>o be the sequence in the previous slide.

lim R, = -1+ /3.

n—>+oo

e Let L =lim R,. L(L+3)=L+2

n—-oo
. I_Rn+2 e [2420-2=0
TR 43
" R, +2 e L=-1+3

- R = U0 +3 .
n e L must be positive, so

L+2
[ ] —_——— J—
L=77- L=-1+13

Ol

V.
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A sequence defined by recurrence

Consider the sequence (R,),, defined by

R +2

VHGN, Rn+1:Rn+3

n

© Prove that (R,),,, is bounded from below by 0.
® Prove that (R),),, is decreasing.

© Prove that (R,),,, is convergent.

O Conclude.
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