Without Words

Functional Data Structures

Michael Wiedeking — MATHEMA Software GmbH

MATHEMA

J

Without words

l 9 1 1
=)

2

HE e
mE 1 - —|
=1

QL1103 3 @

Some words

MATHEMA




MATHEMA DevDays Vilnius 2018 MATHEMA

EiE= "

MATHEMA




m
|
J

A B A

2] 3—1] 34— [4]F—=[3TF—2[F—{1TF—]

MATHEMA P P MATHEMA

[3]—{2]—t1[~—H BB {2 5— {1

MATHEMA




MATHEMA P P MATHEMA

[4[F—{3]F—2[F—{1]F—
4] 7

MATHEMA

MATHEMA



DevDays Vilnius 2018 MATHEMA OuvOys Virns 3918 MATHEMA

MATHEMA



MATHEMA OnOays Views 2318 MATHEMA

L1[2]3]4]5[6]7]8]

MATHEMA




MATHEMA

MATHEMA

B [1T2T3T4[5T6]7]8]

[1]2]3]4[x]|6[7]8]

MATHEMA




MATHEMA OnOrys Viwa 2018 MATHEMA

1000000 EENO0]10] 11 [01

Is|lel7]8] [9|w0]u]i2]

MATHEMA




0000 oo FTROOY 0] 11 |01

MATHEMA

100/00100/00[00/00/00[00[00|00]00[00[00[00[00]|00]

00| 00000 | 00000 | 00000 | 00000 | 00000 | 00000 |

MATHEMA

MATHEMA

[a[F—3TF—{2[F—{1 ]3]




4] 4+—B]F—{2[F—{1[4—1 \[ll 2 [F—3[3F—[a[3—]

4[F—{3]F—2]F— o

MATHEMA P P MATHEMA

i1

(T3—2l5—El 4191

MATHEMA




L] l?]

i

MATHEMA

F—’EE)—’I
[

MATHEMA

MATHEMA

—{2[F—{1]5—1

I

5




£

e 3] S—fa] i [<—+f

LIL]

I

MATHEMA

MATHEMA

i

l

—{2[4+—{3[ 34—

MATHEMA

b

—{2[4+—{3[ 34—




—{4[3—1
—3[4—1

5

F—»I
[l

MATHEMA P P MATHEMA

nin
ﬁ
n

—] Some Words

MATHEMA

MATHEMA



Behaviour Duration depending on size

O(1) constant n 1 10 100 1000
O(log n) logarithmic O(1) 1ns 1ns 1ns 1ns
O(n) linear O(log n) 1ns 2ns 3ns 4 ns
O(nlog n) quasilinear O(n) 1ns 10 ns 100 ns 1 us
O(n?) quadratic O(nlogn) 1ns 20 ns 300 ns 4 us
Oo(n?) cubic O(n?) 1ns 100 ns 10 us 1ms
O(n%) polynomial O(n?) 1ns 1 us 1ms 1s
0(27) exponential 0(2") 1ns ~1 us ~10% a

O(n') factorial
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Duration depending on size = A Manageable size within a second

n 1 10 100 1000 Complexity 1ns 1s
O(1) 1s 1s 1s 1s O(1) 1 o0
O(log n) 18 2s 3s 4s O(log n) 1 O 0000000
O(n) 1s 10s 100 s 1000 s O(n) 1 10°
O(nlogn) 1s 20s 300s 4000 s O(n?) 1 31623
O(n?) 1s 100 s 2,8h 2778 h o(n?) 1 1000
O(n®) 1s 1000 s 277,8 h 31a 0(27) 1 30
O(2") 1s 1024 s 10 a
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Manageable size with increasing computing power (C)

Complexity 2:-C 10-C
O(1) o0 @
O(log n) 10:-n 10° - n
O(n) 2N 10-n
O(n?) 141-n 3,16 - n
O(n?) 1,26 - n 215:n Thank YOU!
0(27) n+1 n+33

MATHEMA 018 MATHEMA

Questions?

DevDays Vilnius 2018 MATHEMA




