
Class 9
Compressed Sensing and the RIP

and a recap of what we’ve seen so far



Announcements

• HW4 due Friday!
• I won’t be here Thursday, but you will be in capable hands.
• Prasanna will lead class!



Results from feedback form
• Main piece of feedback:

• I will try to slow down in class!
• For today’s class, we’ll go back to go over some previous material folks asked for.



Other things that came up frequently

• The class/HW takes a lot of time.  
• Noted!  HW5 should be a bit lighter.

• The quizzes take a lot of time.
• That is not our intention!  If you are struggling with the quizzes, PLEASE ask about 

them in OH or on Ed (privately).  You can also discuss them with your HW group. 

• Can we have more practice problems?
• Check out the problems in “Probability and Computing” by Mitzenmacher and Upfal.  

The course staff are happy to chat about them with you.  
• We’ll have a few more today J

Note: there were several other things that came up, but not frequently.  We did read them and we’ll do our best!



Recap

• Restricted Isometry Property: Embedding sparse vectors in low-
dimensional space.
• A matrix ! ∈ ℝ!×# has the Restricted Isometry Property (RIP) with 

parameters $, & if for any ' ∈ ℝ# with ||'||$ ≤ $,

1 − & ||'||% ≤ ||!'||% ≤ 1 + & ||'||%
• Random Gaussian Matrices have the RIP whp!
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* Application:"Compressed Sensing"



Questions?
Minilectures, quiz?









Plan for today

• Slow down and recap!



More comprehensive recap
OMG it’s week 5 already -- what have we seen so far? Lois!

ALGORITAMS/APPLICATIONS TECHNIQUES

· Polynomical Identity Testing Linearity of IE
· Karger's sky for min cuts

· Writing things as sums of indicator r.V.'s
· Primality testing

· Markov's inequality
· sampling-based Median algorithm Chebysher's inequality
·Randomized routing on the hypercube

· Chemoff bounds +MGFs
· "Poissonization"

· Load balancing/powerof I choices
· Finding Cappx) sparsest cuts

METRIC EMBEDDINGS (both technique" and "application"(
· Approximate Nearest Neighbors

· Bourgain's embedding · Locality -Sensitive flashing
· Johnson - Lindenstress Lenina · Compressed Sensing/RIP



Let’s practice tail bounds!
When to use what bound?

3CM:= 88 ina

PLX==] =5 for 1=1,2, ...

Markov?

Chebysher?

Other?
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Let’s practice tail bounds!
When to use what bound?
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Let’s practice Poissonization!
How to set up the argument structure

n balls into a bins

Xi= 19bini has al balls]

PCXs0.9997):-
I

should this
X = EE, X,

be >n or <n?

Use Poissonization!Say Rn Poi-), dropbballs into a bins.



Let’s practice Poissonization!
How to set up the argument structure

n balls into a bins

Y:=1fbini has a balls]

PCY0.32):- I
should this Y = 4. Y;
be >n or <n?

Use Poissonization!Say Rn Poi-), dropbballs into a bins.






