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What is Mathematical programing

* A simple mathematically precise way of stating
optimisation problems.

« Use mathematically rigorous way to find a
solution

TRANSPOWER
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Fan fayalty, Circe 2007

‘THESE FORPERS ARE REAL FOE SEVEN MONTRS: A YEAR. FROM OFENING DAY T8 THE WORLD SERIES.
THE MAJGRITY OF FESPLE OF EACE COUNTRY PUEDSE THEIR ALLEGLANCE TO THE TEAM SHUNM.
(REGARDLESS OF PLALEMENT IN THE STANDINGS. DUESTMNABLE TRADES. NRAFT FICKS. PITCHNG
(BUTATIONS, WHIFORM RESESIENS, OR MASCOT BEHAYION. AND THESE LINES WILL STAT TRUE UNTIL
‘THE CITHENS OF EACH COUNTRY VUTE 0 REDRN THE BORDERS FOR NEXT SEASON.
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* A simple mathematically precise way of stating
optimisation problems.

« Use mathematically rigorous way to find a
solution
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* A simple mathematically precise way of stating
optimisation problems.

« Use mathematically rigorous way to find a
solution
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When is it useful

e There Is lots of data

 There is money to be made
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The wedding guest problem

 Similar to work at LMRC Hadiog of Sake o St

ul  Chis  John  Jane
Smith  Swih

gt table

A wedding planner whats to ==
work out seating allocations -

http://weddingelegante.com

* Tables near the head table (or sweetheart table) should be reserved for your
closest family and friends

* |f you're using round tables, you should generally assign males and females
to alternating seats

* Don't forget to use your guests’ ages and interests when assigning

* Grouping your guests into identifiable cliques (grooms college friends, work
colleagues, friends of your parents, etc.) will make grouping guests together at
specific tables easier

* Seat children under 8 years of age at the same table as their parents, but if
you're expecting a great deal of 8+ children to attend, you may consider creating
a “kids-only” table

* Leave 2-3 tables empty for vendors during their breaks or for unexpected
guests

* Have a large diagram of the completed seating chart on hand at the
reception venue on your wedding day to solve any confusion
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The wedding guest problem

e We need to define ;
Wediing of Fatin  Fane Smith

— A solution — what is the result zzzzms
we want E—
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The wedding guest problem

e We need to define

— A solution — what Is the result
we want

— Variables — parts of the
solution
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The wedding guest problem

e We need to define

— A solution — what Is the result
we want

— Variables — parts of the solution

— ODbjective function — how to
compare solutions
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The wedding guest problem

e We need to define

— A solution — what Is the result
we want

— Variables — parts of the solution

— ODbjective function — how to
compare solutions

— Constraints — define a solution
e [n terms of the variables
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Mathematical expression of the problem

e This Is a set partitioning problem.

— We wish to partition the set of guests into
subsets of tables.

— We wish to maximise happiness of the tables.

— We want everyone to be seated at exactly one
table.

e This is implemented in the following python code
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Wedding Planning Formulation

Let guests be the set of all guests.

1

ha

A set partitioning model of a wedding seating problem

4 Authors: Stuart Mitchell 2009
5 o

7 import pulp
9 max_tables =5

10 max_table_size = 4
11 guests = 'ABCDEFGIJKLMNOPROQR ".split()
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Wedding Planning Formulation

Use pulp.allcombinations to generate a list of all
possible table seatings.

20 #create list of all possible tables
21 possible_tables = [tuple(c) for c in pulp.allcombinations(guests,
22 max_table_size)]
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Wedding Planning Formulation

Then we create a binary variable that will be 1 if
the table will be in the solution, or zero

24 #create a binary variable to state that a table setting is used
25 x = pulp.LpVariable.dicts(’'table’, possible_tables,

26 lowBound = 0,

27 upBound = 1,

28 cat = pulp.LpInteger)
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Wedding Planning Formulation

We create the LpProblem and then make the
objective function.

30 seating_model = pulp.LpProblem("Wedding Seating Model", pulp.LpMinimize)

32 seating_model += sum([happiness(table) % x[table] for table in possible_tables])
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Wedding Planning Formulation

We create the LpProblem and then make the
objective function.

30 seating_model = pulp.LpProblem("Wedding Seating Model", pulp.LpMinimize)

32 seating_model += sum([happiness(table) % x[table] for table in possible_tables])

13 def happiness(table):

14 LU |

15 Find the happiness of the table

16 - by calculating the maximum distance between the letters
1? LU ]

18 return abs(ord(table[0]) - ord(table[-1]1))
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Wedding Planning Formulation

We specify the total number of tables allowed in
the solution.

34 #specify the maximum number of tables
35 seating_model += sum([x[table] for table in possible_tables]) <= max_tables, \
36 "Maximum_number_of_tables"
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Wedding Planning Formulation

Multiple similar constraints (one of each guest)
guarantee that a guest is allocated to exactly one
table.

38 #A guest must seated at one and only one table

39 for guest in guests:

40 seating_model += sum([x[table] for table in possible_tables

41 if guest in table]) == 1, "Must_seat_%s"%guest
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Wedding Planning Formulation

Solve the problem and print out an answer.

43 seating_model.solve()

45 print "The choosen tables are:"
46 for table in possible_tables:
47 if x[table].value() == 1.0:
48 print table

The choosen tables are out of a total of 3213:
(M, 'N)

(E', 'F, 'G)

(A", 'B', 'C', 'D)

(r,'J, 'K, 'L)

('O, 'P,'QY 'R
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Why Pulp

« MIT Licence

 |nstallation (google-code or pypi)
e Syntax

* |nteroperabilty

e Documentation
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Next time you are talking to a client

e |s there lots of data?

* |s there money to be made?
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