What’s going to be different about our last
paper from what we’ve seen so far
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Problem Input / Outpum \ Runtime
Max flow G=V,E),s,t aximum flow O(El+0(1))
— €EV,C:E->R F:E-R O(VE?)
Flow decomposition G =,E),s,t |[P,wdecomposing flow 0(E?)
— eV,F:E->R |
Minimum flow G =(,E),s,t < P,w decomposing flow\‘>NP-Hard
decomposition EV,F:E >R “||P|minimized___ /
Linea amming max ctx Feasible x™ maximizing |Matrix multiplication
- Ax < b objective (or time
x=0 infeasible/unbounded)
x € R?
Integer linear max ctx asible x™ maximizing | NP-Hard
programming Ax <b obhjective (or
x=0 infeasible/unbound
- x € 7%




Data structures vs.(algorithm
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Hash Table

"Hashing with chaining" or
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Hash Function

Assume
accessing
table slotis O(1)

Assume hash function operates on any
item from U (integers, strings, etc) and is
O(1) time



Hash Table

"Hashing with chaining" or "chain hashing"
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Hash Function

Assume hash function operates on any
item from U (integers, strings, etc) and is
O(1) time

Assume
accessing
table slotis O(1)



Hash Function

int hash(int x) {
int a = 349534879; // randomly chosen
int b = 23479238; // randomly chosen

// return some function of X, a and b

E.g. The family 2, ,(x) = (ax + b) mod p where p is prime &

a, b are uniform, independent draws from {0, 1,...,p — 1}

When did we choose a and b?
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Algorithm phases

Phase 1

Choose
algorithm

Determines
where
randomness

is needed &
how much

Phase 2

* ‘
Random.™ ¢ »

interlude

Make random
draws.

Choose hash >

functions.
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Phase 3

Data arrives;
Execute!

Use hash
functions
chosen in

Phase 2.




Algorithm phases

Random variables

. . We make no
used in analysis Not over NP
. distributional
are random over the input .

. assumptions
the choice of data 2bout the inout
hash functions put.

el
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Phase 1 Phase 2 Phase 3
X%
Choose Random.” Data arrives:
algorithm interlude Execute!




