A hash function consists of:

1. hash function h(k)
2. array

3. collision resolution strategies

SUHA: Simple Uniform Hashing Assumption, BB X295
fo, EXFIP(h(a) = h(b)) = 5
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g S = {16,8,4,13,29,11, 22}, h(k) = k%7
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Probe-based Hashing

Bz S = {16,8,4,13,29,11,22}, h(k) = k%7

02 Try h(k) = (k + 0) % 7, if full...
15 Y Try h(k) = (k + 1) % 7, if full...
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Double Hashing

$={16,8,4,13,29,11,22} S| =n
h,(k)=k %7 |Array| =
h,(k)=5-k%5
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Try h(k) = (k + 0*h,(k)) % 7, if full...
Try h(k) = (k + 1*h,(k)) % 7, if full...

h(k, i) = (hy(k) + i*h,(k)) % 7
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Linear Probing

e Successful: %(1 + ﬁ)
e Unsuccessful: %(1 + ﬁf

Double Hashing

* Successful: % X In (ﬁ)

* Unsuccessful: 1~
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Separate Chaining

e Successful:1 + %

e Unsuccessful: 1 + o
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std::map
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operator[]

e insert
* erase
e lower_bound(key) : Iterator to the first element <= key

e upper_bound(key) : Iterator to the first element > key
std::unordered_map
J3i%

e operator[]

e insert

* erase

e load_factor()

e max_load_factor(ml) : 1I¥E & Kload factor
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