Analysis Lesson 22
MAT320/MAT640 Analysis
with Professor Sormani
Spring 2022

Cauchy Sequences, Series, and Induction

Your work for today’s lesson will go in a googledoc you create entitled
MAT320S22-Lesson22-Lastname-Firstname with your last name and your first
name. The googledoc will be shared with the professor sormanic@gmail.com as
an editor. Put any questions you have inside your doc and email me to let me
know it is there. Be sure to complete one page of HW on paper and take a selfie
holding up a few pages.

This lesson has two parts and five homework problems.
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Part 1 Cauchy Sequences in Metric Spaces
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Watch the Cauchy Playlist and do HW1-HW5. If you are far behind schedule at least do
HW2 and learn the theorems and definitions taught in this part.



https://sites.google.com/site/professorsormani/home/teaching/analysis-s22
https://youtube.com/playlist?list=PLRHpZu30FKOVYSVf8RtPVEd3I8FjV1heO
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To complete HW1 you need to check the three rules of a metric space:
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Everyone must set up the structure of the proof and start HW2 and HW3. You
need to finish it if you are a math major. Ask me to check your proof and type
CHECK THIS if you are a math major or would like me to look at it anyway.
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Part Il An Introduction to Series
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Watch the Series-1to6 Playlist and do HW1-HW4. HW4 has three proofs in it so it is as
hard as three problems.



https://youtube.com/playlist?list=PLRHpZu30FKOU-YXa_LNqUpeJMfZcz4Bvd
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HW4 has three parts:

Part | an induction proof of the formula for the sum in the hint.

Part Il a proof of convergence using that formula when R in [0,1). Try showing it
converges to L=1/(1-R). Be sure to solve up for j to find the right choice of N. The

formula for N will depend on R. You will use Rin [0,1) to justify the choice of N is good.

Part lll is a proof that the sum diverges. You can use proof by contradiction and this
theorem to help:
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Before you submit your lesson, see the solution hints and fix your work following
those hints.

Also remember a selfie holding one page of homework is required in every
lesson.


https://docs.google.com/document/d/1WdOP-HvV_w8sHtvh4vwW62qrM5l9Nm-D37xk7uK0MeA/edit

