Tree of recursive calls for fib(5)
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1+2+4+8+16+ ... fib(200)

=20+ 2"+ 224+ + 21 =218 racursive calls
= 2n-1 = 29?2 seconds”
= 0O(2") = 1.56915162 x 10%° years

* assuming 40 trillion operations per second
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HashMap<Key, Value>

Fibonacci: | class Student {
Key: input n (Integer) String name;
Value: answer (Long) int ssec:

double gpa;
WPI |

Key: SSec (Integer)
Value: Student object
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Open addressing - Open addressing
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with linear probing with double
| | hashing
I |
L shecR) |
Load factor (o) || - o o | 23
: hd'_'sigf"m'" 150 | __1“39* 1_25:1
0.6 || 1.75 153 1.30 |
0.7 || 2.17 172 135
0.8 | 3.00 2 01 1.40 |
0.9 || 5.50 256 | 145 |
1.0 || % 150 |
3 2.0 Not applicable 2.00

4.0 | 3.00 1.
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User-Defined Keys

* If your key is a user-defined type, you must define hashCode () and
equals () on the key.

* If iteml.equals (item2) then it must be true that
iteml.hashCode () == item?2.hashCode ()

* If iteml.hashCode () == item2.hashCode (), it's not necessarily
true that iteml.equals (item?2)



