MAT137Y1 — LEC0501 For next lecture

Calculus!

SEQUENCES:

DEEINITION AND FIRST PROPERTIES For Wednesday (Feb 13), watch the videos:

e Theorems about sequences: 11.5,11.6,11.7,11.8
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Convergence and divergence
Write a formula for the general term of these Let (a,),>x be a sequence. Write the formal
sequences definition of the following notions:
0 (a,),5 = (1, 4,9, 16,25, ...) O lima, =L
n—+oo

® (b,),s; =(1,-2,4,-8,16, =32, ...)
® (a,), is convergent.
O (c,),s0=(1,-2,4,-8,16, =32, ...)

(2 3 45 ® (a,), is divergent.
0 d,),; = <F’ 30 ar )
0 (¢,),>=(1,4,7,10,13, ...) (4) nlirgo a, = +oo
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Definition of limit of a sequence A sequence defined by recurrence

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

n—+o00

OVe>0 InyeN,VneN, n>ny = |L—a,| <e.
0 0 n

OVe>0 IngeN,VneN, n>n = |L—a<e. Consider the sequence (R,),, defined by
OVe>0, IngeR, VneN, n>ny = |L—-a,|<e

OVe>0, IngeN,VvneR, n>ny = |L-aq,|<e. Ry =1

O Ve>0, IngeN,VneN, n>ny = |L—aq,| <e Vhne N R =Rn+2
OVec(0.1), IngeN,VYneN, n>ny = |[L—a,|<e. ’ "R +3

1
> - -.
o Ve > 0, 3”0 S N, Vn e N, n 2 ngy — |L anl < - Compute Rl, Rz, R3.

O Vec(0,1), InyeN,vneN, nx>ny, = |L—an|<§.
OVieZ,,, IngeN,VvneN, n>ny = |L-a,| <k.

OVkeZ,y, IngeN,VneN, n>n, = |L—an|<%.
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Is this proof correct? A sequence defined by recurrence

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

Consider the sequence (R,),., defined by

Jim R, =-1+/3. R,=1

R, +2
Vvne N, R

n+l —
R
® Let L =lim R,. e L(L+3)=L+2 nt3
n—oo
el = R,+2 e [24+20L-2=0 © Prove that (R,),, is bounded from below by 0.
e R, +2 e L=-123 ® Prove that (R,),, is decreasing.

® lim R, = lim Prove that (R is convergent
n—oco n>o R, +3 L must be positive, so o (Rudizo gent

L+2 O Conclude.
L=="=2 - _
o L=-1+3

O]
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