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Proot

No. of groups @ the beginning = n

No. of groups in the end = 1

At each step the wno, of groups
reduce by at wmost 1

So, the no, Oﬂf s%@;ps reqc{. > -1
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Bubble Sort
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Bubble Sort
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Bubble Sort

In general, the running time is:

(n—1)+(n—2)+---+1=n(n2_ D = O(n?)




Algorithms

Runining Time

Bubble Sort
Selection Sort
Insertion Sort

Merge Sort

Quick Sort

Heap Sort
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Can we Ao any bebler?

« Nothing s kiowin aboul the
kind of data

. O*Mi.v a:omyar&soms allowed

Nothing bebber is Possibie
Buk wkv%’
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Leaf of the binary bree
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Proot

Total number of correct
permutations possible = n!

< the no. of leaves in the tree

The no. of comparisons required
= the depth of the tree

and this is AT LEAST log (n!) = O(nlogn)
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The Questiown:

How nmany mu&iptica&&om Qperaﬁions
are requimd?

Whab s «cmr&mﬁj MINOWIA

The trivial algorithm takes O(n”)

Strassen showed ik is O(n'°27) = O(n*°")

The current best algorithm
Falee o 0(n2.3728639)



The Questiown:

How nmany mu&iptwa&mm Qperaéians
are requarec{?

What ts «r’:urmmﬂj IO wW

The current best u g@.r bound =
O(n2.3728 3 )

The current best lower bound = O(n?)
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Decision Problems

L : Seb of Strings
A Inpu,% string

Question : Does x belong to L?

Cmmgu&abdi&v:

Is there an algorithm to solve this?



Complex&%v Theorj 3

1f it does have an alqorithm, then
how much resource does it require?



Compl&x&%v Theorj 3

1f it does have an alqorithm, then
how much resource does it require?

Resources we
are
tnkerested in:

1. Time raquimd

2 SP{M?;‘@. r@.qmrec&



Compl&x&%v Theorj 3

1f it does have an alqorithm, then
how much resource does it require?

Resources we
are
tnkerested in:

1. Time raquimd

2 SP{M?;‘@. r@.qmrec&



Y vs. NT

(% ‘Potvv\ommi, time algoribhms



Y vs. NT

Input Length : n

(% ?’Qtjmommt time algoribhms

Run bime: O(n*) for some comst. k



Y vs. NT

Input Length : n

(% ‘Poi.vmamiai. time algoribhms

Run bime: O(n*) for some comst. k

NP: Non-deterministic ?Otjv\ommt
time algoribthms
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Input Length : n

(% ‘Potvv\ommi, time algoribhms

Run bime: O(n*) for some comst. k

NP: Non-deterministic ?Otjv\ommt
time algoribthms
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A bit about what I do..
Algebraic Complexity Theory

Algebraic Problems

1, ‘Primati&v Test
2. Makrix Mul&pticaﬁmm

3. Integer Factorisation

4. Algebraic Circuit Complexity

and mMany more...



