SA305 - Linear Programming Spring 2021 - Uhan
Lesson 6. Sets, Summations, For Statements
1 Sets
e A set is a collections of elements/objects, e.g.
§$={1,2,3,4,5} Fruits = { Apple, Orange, Pear} )
e “in” symbol:
ieN < “elementiisintheset N”
e For example:
3¢S Pear ¢ Fruibs
2 Summations
e Summation symbol over sets:
Y. < “sum over all elements of N”
ieN
e For example:
ZL=[+7_+3+L}+5 Zf)/u.(ce,-‘juice +a/u|'ce +jwle
¢ . ) J Afr‘& arMJL Fear
1€5 JeFmJS

e Common shorthand: if N = {1,2,...,n}, then

n

Z is the same as Z as well as Z
ieN ie{1,2,...,n} i=1

Example 1. Let the sets S and Fruits be defined as above in (1). Write each of the following as compactly as possible

using summation notation: ¥
)

a. Xapple T XOrange T XPear iy.
b. 1y + 2y, +3y3 +4ys +5y5 —

O

befuits



3 For statements

e “for” statements over sets:

forie N <«  “repeat for each element of N”

e Forexample: ¢ | - ‘[ Reple, Orange, ?w}

cjx1+djx; <bj for jeFruits <«

Co:wﬂo x + dl)m\jc. X, < LOrawae,

C?W?C( + d‘?wa < bl’ut‘

e Common shorthand: if N = {1,2,...,n}, then

“fori e N” isthesameas “forie{1,2,...,n}” aswellas “fori=12,...,n"

e Sometimes we say “for all i ¢ N” instead of “fori € N”  alas  somebinnss Ve !

4 Multiple indices

e Sometimes it may be useful to use decision variables with multiple indices

e Example:

o

[¢]

[e]

[e]

[¢]

Set of hat types: H = {A, B, C}
Set of factories: F = {1,2}
Each hat type can be be produced at each factory

Define decision variables:

x;,j = number of type i hats produced at factory j forie Hand je F

What decision variables have we just defined? How many are there?

3% 2 = (o dedigion Vu-ialvlLS'- ?(A,l Xa,2 (Y’E,l XB,L Xey Xen

Example 2. Using the decision variables defined in (2), write expressions for

a. Total number of type C hats produced
b. Total number of hats produced at facility 2

Use summation notation if possible.

ZC/‘ + X b. xA,J. + XB/,_ t+ X,
2

= Z xC/J - Z xc'j = Z il.-,l
3! a‘éf ceH

(2)



e Suppose

c;,j = cost of producing one type i hat at factory j forieHandje F

e If we produce x; ; hats of type i at factory j (for i € H and j € F), then the total cost is

CA,\xA,I + Cpa Lpar + Ce,xg, t Cs,z_xs,;, b CenXe,i v Ceo Xen

= Z,CA'J XA'J + an:F CB,J IB,J + Z Cc,j ICAA'

éeF JGF
= Z Z\ C(‘;’) x{,)(
4¢H 3(:?
—————
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Example 3. Let M = {1,2,3} and N = {1,2,3,4}. Write the following as compactly as possible using summation
notation and “for” statements.

Let y; = amount of product 1 produced
¥, = amount of product 2 produced (D
y3 = amount of product 3 produced

¥4 = amount of product 4 produced

a1t a2y2+ai3ys +ayays = by
az1y1+azpy2 t a3y +azays = b,

as1y1+aspyy + a3y +asays = b3
j; = a/me* ol: lowAMC/" 4 PWAMU-A ‘CN‘ L€ N

aa’njl + a;n-“iz + dd";)s + ﬂJ,q ‘3.1 = b& f« JeV\
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