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What do all these words mean?



Humare Zamaane Mein...
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> Unlimited paper (memory)
May depend on the input
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Addition or Multiplication?
Addition!
6712537 + 23421 or 2 x 37
OH COME ON!!
What? Why?

Because...

This needs some care...
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419 x 42 = 17598

419 x 42
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Two “programs” for 419000 x 4200

Add 419000 to 0, 24 simple operations.
4200 times. Add results, 24 steps.
4200 48

Q. What about 419000 x 42007

2 x size, 4 x steps!
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» Steps grow steadily with size of input.
2x size, b0x steps.

» Some steps can use other fast programs.
e.g. Multiplication tables, addition.

P - Polynomial time - fast programs.
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What is Hard?

» No fast program — hard problem?
» New methods, new fast programs.
» What problems are provably hard?



Party Planning?!

Return gifts for a party.



Party Planning?!

Return gifts for a party.




Party Planning?!

Return gifts for a party.
O O

O



Party Planning?!

Return gifts for a party.



Party Planning?!

Return gifts for a party.



Party Planning?!

Return gifts for a party.



Party Planning?!

Return gifts for a party.

Possible with 4 colours?



Party Planning?!

Return gifts for a party.

Possible with 4 colours?

“Graph Colouring Problem”
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Can you find P, @ such that N = P x Q7
How? What about 100 digit N7

“Factoring Problem”
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Why confirm a “bad news"?
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Are Hard Problems Bad?



Wood






Steel







Hard to break — Safe from attackers.
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Hard problem:
Given N, find P, @ for which Px Q = N.
E.g. 15=3x5, 407 =11 x 37,
6893297 = 2297 x 3001.

Standards for Factoring:
N has around 150 digits.

Using the fastest computer available,
at least a million years.
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» TIFR complexity theory group.
» Successful Indian researchers worldwide.

» Pick your role model!
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