SA305 — Linear Programming Spring 2021

Handout 2: Sets, summations, and for statements

1 Examples

1. Note that A A
3+3+3+3=> 3=3) 1.
1=1 =1

2. Also, note that

6 5 5 4
1+2—|—3+4+5+6:zi and 2+4+6+8+10:22i:22i:10—1—222‘.
=1 1=2 =1 =1

3. Let T = {—4,-3,-2,-1,0,1,2,3,4}. Then

D i=0and Y il =20.
ieT €T
4. Let T = {3,6,8,14}. Then
Y i=8+14=22.
€T >T7

5. Let a1 =2, as =5, and ag = 7. Let x1, x2, and z3 denote decision variables. Then

3
Z a;x; = 2x1 + dxo + Tx3.
=1

6. Consider the following inequalities.

T1+ 229 —4x3+4rs <5
21 + 4x9 +xy <7
b5r1 —xo +dx3 + 214 < —2

Define R = {1,2,3} and C = {1,2,3,4}. For i € R and j € C, let a;; denote the coefficients
of the variables x; in the inequalities and b; denote the right-hand sides. This means that
ann = l,a12 = 2,a13 = —4, a14 = 4,
ag1 = 2,a2 =4,a23 = 0,a24 = 1,
ajlr =9,a12 = —1,a33 =5,a34 = 2,
and
by =5,bp =7,b3 = —2.
Then, the inequalities can be succinctly expressed as

Zaijxj <, fori € R.
jec



2 Homework problems

1. Using a summation, write an expression summing the first 20 positive integers. Then use a
summation to write

3+6+9+12+15.

2. Define indexed parameters and use a summation to express the following sum over the decision
variables y1, Y2, Y3, Ya.
91 — y2 + 3ys + 11ya.

3. Define sets and indexed parameters to express the following inequalities using a single for
statement and a summation over the decision variables z; and zs.

21+ 22 >1

21 >3

z9 >4
221+ 429 > 7
3z1+7Tz9 >9

4. Assume the index sets R and S have been defined. Also, for i € R and j € S, assume that
the parameters a;; and b; have been defined as well as the decision variables x;. Some of the
following expressions have indexing errors. Identify what they are or indicate the expression is
correct.

(a) > jesaijrj <b;fori€ RandjeS.

(b) ZiES Qi T 5 for j € R.

(¢) > jesicr @ijTj < bi.

(d) ZiES a;iT; < bj for j € R.



