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Sensitivity Analysis

We consider:

@ Changes to a cost for a NBV.
@ Changes to a cost for a BV.
e Change to a supply/demand pair.
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Change to a cost for a NBV

o If ¢jj changes to ¢ + A, then u;, v;
will not change (we used BVs for those).

@ Only change is to “Row 0" in cell (i, J):

e N



N
Change to a cost for a NBV

o If ¢jj changes to ¢ + A, then u;, v;
will not change (we used BVs for those).

@ Only change is to “Row 0" in cell (i, J):

(cj +A) = (u+v) =

e N



N
Change to a cost for a NBV

o If ¢jj changes to ¢ + A, then u;, v;
will not change (we used BVs for those).

@ Only change is to “Row 0" in cell (i, J):

(cij +B) = (ui +vj) = (cj — (ui +v;)) + A

e e i e



NSNS
Example 1
vi =26 v, =6 vz = 10 vyg =2 Supply
8 6 10 9
=0 10 25 35
9 12 13 7
=3 45 5 50
14 9 16 5
uz =3 10 30 40
Demand 45 20 30 30

125
o <& = D¢
B November 9,2017 3725



NSNS
Example 1
vi =26 v, =6 vz = 10 vyg =2 Supply
8+ A 6 10 9
=0 10 25 35
9 12 13 7
=3 45 5 50
14 9 16 5
uz =3 10 30 40
Demand 45 20 30 30

125
o <& = D¢
B November 9,2017 4/25



NN
Example 1
vi=26 vw==6 vs = 10 vy = 2 Supply
8+ A 6 10 9
n=0 | (24 A4) 10 25 35
9 12 13 7
w=3 45 5 50
14 9 16 5
u3 =3 10 30 40
Demand 45 20 30 30 125
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EESSS———
Example 1

vi=26 vw==6 vs = 10 vy = 2 Supply
8+ A 6 10 9
m=0 | (2+A) 10 25 35
9 12 13 7
=3 45 5 50
14 9 16 5

uz3 =3 10 30 40
Demand 45 20 30 30 125
Current basis is optimal as long as A > —2.

u]
o)
I
i
it

N

»
i)



NSNS
Example 2
vi =26 v, =6 vz = 10 vyg =2 Supply
8 6 10 9
=0 10 25 35
9 12 13 7
=3 45 5 50
14 9 16 + A 5
uz =3 10 30 40
Demand 45 20 30 30

125
o <& = D¢
B November9,2017 6/25
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Example 2
vi =26 =256 vz = 10 vg =2 Supply
8 6 10 9
mn=0 10 25 35
9 12 13 7
w=3 45 5 50
14 9 16 +A
u3 =3 10 3+ A4) 30 40
Demand 45 20 30 30

125
=] F = DA
B November9,2017 7/25



EESSS———
Example 2
vi=06 vo=06 v3 =10 v =2 Supply
8 6 10 9
up =0 10 25 35
9 12 13 7
u =3 45 5 50
14 9 16+ A
u3 =3 10 3+ A4) 30 40
Demand 45 20 30 30
Current basis is optimal for A > —3.

125
=] F = DA
B November9,2017 7/25



Changing a basic variable could change many of the u;, v;. We will have to
re-compute them, and all of the other "Row 0" changes...

e N



Example 3: Change cost for a BV

V1=6

vw==56 vz =10 va =2 Supply
8 6 10+ A 9
=0 10 25 35
9 12 13 7
=3 45 5 50
14 9 16 5
uz =3 10 30
Demand 45 20 30 125




NSNS
Example 2
vi =26 v, =6 v =10+ A vyg =2 Supply
8 6 10+ A 9
=0 10 25 35
9 12 13 7
=3 45 5 50
14 9 16 5
uz =3 10 30 40
Demand 45 20 30 30

125
o <& = D¢
B November9,2017 10725



NN
Example 2
vi=06 vo=06 =10+ A vs =2 Supply
8 6 10+A 9
uy =0 10 25 35
9 12 13 7
hr=3-A 45 5 50
14 9 16 5
u3 =3 10 30 40
Demand 20 30 30

125
=] F = = DA
B November9,2017 11/25



NN
Example 2
vi=6+A =256 vz =10+ A vy =2 Supply
8 6 10+A 9
u =0 10 25 35
9 12 13 7
hr=3-A 45 5 50
14 9 16 5
u3 =3 10 30 40
Demand 45 20 30 30 125
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EESSS———
Example 2

vi=6+A =256 vz =10+ A vy =2 Supply
8 6 10+ A 9
u =0 10 25 35
9 12 13 7
w=3—-A 45 5 50
14 9 16 5
uz =3 10 30 40
Demand 45 20 30 30 125

Now we compute the other “Row 0" values...
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NN
Example 2
vn=6+A vo=06 vz =10+ A v =2 Supply
8 6 10+ A 9
mw=0 | (2-4) 10 25 7) 35
9 12 13 7
w=3-A 45 5 50
14 9 16 5
u3 =3 10 30 40
Demand 45 20 30

30 125
= = = DA
B November9,2017 13725



Example 2
vi=6+A
uy =0

v ==56 vz =10+ A vy =2 Supply
8 6 10+ A 9

(2-A4) 10 25 (7) 35

12 13 7
u=3-A 45 (3+4) 5 50
14 9 16 5

uz3 =3 10

Demand 45 20

30 40
30 30 125
=] F = = DA
B | November9,2017 14725



Example 2
vi=6+A
uy =0

v ==56 vz =10+ A v =2 Supply
8 6 10+ A 9

(2-A4) 10 25 (7 35

12 13 7
u=3-A 45 (3+4) (24 4) 50
14 9 16 5

uz3 =3 10

Demand 45 20

30 40
30 30 125
o = = D¢
B November9,2017 15725



Example 2
vi=6+A
uy =0

v ==56 vz =10+ A v =2 Supply
8 6 10+ A 9
(2-A4) 10 25 (7 35
9 12 13 7
u=3-A 45 (3+4) 5 (24 4) 50
14 9 16
uz3 =3 (5—-24) 10
Demand 45 20

5
30 40
30 30 125
=] F = = DA
B | November9,2017 16 /25



NSNS
Example 2
vi=6+A v ==56 vz =10+ A vg =2 Supply
| 8 | 6 10+ A 9
n =0 (2 - 1) 10 25 @ 35
| 9 | 12 | 13 | 7
wm=3—-A 45 3+4) 5 (2+4) 50
| 14 | 9 | 16 | 5
uz =3 (5—A) 10 (3—-04) 30 40
Demand 45 20 30 30 125




Example 2

vi=6+A v ==56 vz =10+ A vg =2 Supply

8 ‘ 6 10+ A 9
" =0 (2-A) 10 25 ) 35

‘ 9 ‘ 12 ‘ 13 7
wp=3—-A 45 3+4) 5 (2+4) 50

14 ‘ 9 ‘ 16 ‘ 5
uz3 =3 (5—24) 10 (3—-24) 30 40
Demand 45 20 30 30 125

Five inequalities must remain satisfied in order for the current basis to

remain optimal:

2—-A>0,

3+A>0,

2+ A >0,

5—A>0,

3—-A>0

November 9, 2017
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Example 2

vi=6+A v ==56 vz =10+ A vg =2 Supply

8 ‘ 6 10+ A 9
" =0 (2-A) 10 25 ) 35

‘ 9 ‘ 12 ‘ 13 7
wp=3—-A 45 3+4) 5 (2+4) 50

14 ‘ 9 ‘ 16 ‘ 5
uz3 =3 (5—24) 10 (3—-24) 30 40
Demand 45 20 30 30 125

Five inequalities must remain satisfied in order for the current basis to

remain optimal:

2—-A>0,

so that

3+A >0,

2+ A >0,

—2<A<?2

5—A>0,

3—-A>0

November 9, 2017

17/ 25



Change to s;, d|

V1:6

vw==56 vz =10 Ve =2 Supply
8 6 10 9
uy=0 10 25 3B5+A
9 12 13 7
=3 45 5 50
14 9 16 5
uz =3 10 30 40
Demand 45 20 30 30

125
o = = = DA
B November9,2017 18725



Change to s;, d|

vi=06 vo=06 vz =10 vs =2 Supply
8 6 10 9

u=0 10 25 3B5+A
9 12 13 7

u =3 45 5 50
14 9 16 5

uz =3 10 30 40

Demand 45 20 30 30 125

To stay balanced, a demand must also increase by A.

Suppose we choose the second demand (so that cell (1,2) is basic)

November 9, 2017

18/ 25



I
Change to s;, d;, Cell (i,)) is Basic
V1=6

v, =6 vz = 10 vyg =2 Supply
8 6 10 9
=0 10 25 35+A
9 12 13 7
=3 45 5 50
14 9 16 5
uz =3 10 30
Demand 45 PO+ A 30




I
Change to s;, d;, Cell (i,)) is Basic
V1:6 V2:6
8
U1:0

vz =10 ve =2 Supply
6 10 9
10+ A 25 35+ A
9 12 13 7
up =3 45 5 50
14 9 16 5
u3 =3 10 30
Demand 45 20+ A 30

40
30 125
=] F = = £ DA
B November9,2017 20725



Change to s;, d;, Cell (i,)) is Basic

vi =256 va=26 vz = 10 vg =2 Supply
8 6 10

u=0 10+ A 25 35+ A
9 12 13

up =3 45 5 50
14 9 16

u3 =3 10 30 40

Demand 45 20+ A 30 30 125

The change was completely localized.
The change in z will be:

November 9, 2017 20 /25



N
Change to s;, d;, Cell (i,)) is Basic

vi =256 va=26 vz = 10 vg =2 Supply
8 6 10

u=0 10+ A 25 35+ A
9 12 13

up =3 45 5 50
14 9 16

u3 =3 10 30 40

Demand 45 20+ A 30 30 125

The change was completely localized.
The change in z will be: an increase of 6A

November 9, 2017 20 /25



EESSS———
Change to s;, d;, Cell (i,/) is a NBV
V1=6

v, =6 vz = 10 vyg =2 Supply
8 6 10 9
=0 10 25 35+A
9 12 13 7
=3 45 5 50
14 9 16 5
uz =3 10 30
Demand 45 20 30 125

40
B0 + A
o = = = = 9ace
B | November9,2017 21 /25



EESSS———
Change to s;, d;, Cell (i,/) is a NBV
vi=26 vo=06
8

vz =10 v =2 Supply
6 10 9
uy =0 10 25 A 35+A
9 12 13 7
=3 45 5 50
14 9 16 5
uz =3 10 30
Demand 45 20 30 125

40

B0 + A
(=] = = = = ) QC
B November9,2017 22725



EESSS———
Change to s;, d;, Cell (i,/) is a NBV
vi=26 vo=06
8

vz =10 v =2 Supply
6 10 9
u =0 10 25 A 35+ A
9 12 13 7
u =3 45 5 50
14 9 16 5
u3 =3 10 30

Demand 45 20 30 125

This creates a loop!

40

B0 + A
(=] = = = = ) QC
B November9,2017 22725
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Change to s;, d;, Cell (i,j) is a NBV

vi =26 vo==56 vz = 10 vy =2 Supply
8 6 10 9

uy =0 10 25 A 35+A
9 12 13 7

=3 45 5 50
14 9 16 5

uz =3 10 30 40

Demand 45 20 30 BO+ A 125

This creates a loop! (Linear dependency)

November 9,

2017 22/ 25



EESSS———
Change to s;, d;, Cell (i,/) is a NBV
V1=6

v, =6 vz = 10 vyg =2 Supply
8 6 10 9
=0 10 25 A 35+A
9 12 13 7
=3 45 5 50
14 9 16 5
uz =3 10 30
Demand 45 20 30 125

40

B0 + A
o = = = = 9ace
B November9,2017 23725



10! A
10 | 30




10! A
%
10 | 30

o:a|a-a

0-a[074



10! A
%
10 | 30

o:a|a-a

0-a[074
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10| A
%
10| 30

10+A| A-A

10~ A [30+A
Corresponding to the new tableau following:

10 + A |

10-A\30+A



NN
Change to s;, d;, Cell (i,/) is a NBV
vi==56 vw==56 vz =10 Ve =2 Supply
8 6 10 9
u=0 10+ A 25 35+ A
9 12 13 7
up =3 45 5 50
14 9 16 5
u3 =3 10— A 30+ A 40

Demand 45 20 30 30+ A

125
o <& = = z 9ac
B | November9,2017 25 /25



EESSS———
Change to s;, d;, Cell (i,/) is a NBV
V1:6

va =26 vz = 10 vg =2 Supply
8 6 10 9
ur =0 10+ A 25 35+A
9 12 13 7
up =3 45 5 50
14 9 16 5
us =3 10-A 30+ A 40
Demand 45 20 30 30+ A 125
We want all these cells to remain positive...
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-
Change to s;, d;, Cell (i,j) is a NBV

vi=06 vo=06 vz =10 vy =2 Supply
8 6 10 9
ur =0 10+ A 25 35+A
9 12 13 7
up =3 45 5 50
14 9 16 5
u3 =3 10— A 30+ A 40
Demand 45 20 30 30+ A 125
We want all these cells to remain positive...
Change in z:
e e 7 2R 28
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Change to s;, d;, Cell (i,j) is a NBV

vi=06 vo=06 vz =10 vy =2 Supply
8 6 10 9
ur =0 10+ A 25 35+A
9 12 13 7
up =3 45 5 50
14 9 16 5
u3 =3 10— A 30+ A 40
Demand 45 20 30 30+ A 125
We want all these cells to remain positive...
Change in z: +6A —9A +5A = +2A
e e 7 2R 28



