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All Meals for a Dollar

). Avis, McGill Univ.

f Find the Cheapest Menu!' \

Food Serv. |Energy |Protein | Calcium | Price| Max
Size | (kcal) (2) (mg) | (cents) | Serv.
x1 | Oatmeal 28¢g 110 4 2 3 4
29 | Chicken 100g 205 32 12 24 3
3 | Eggs 2 large 160 13 54 13 2
x4 | Whole Milk 237cc 160 8 285 9 8
x5 | Cherry Pie 170g 420 4 22 20 2
xg | Pork w. beans 260g 260 14 80 19 2
Min. Daily Amt. 2000 55 800




3. Avis, MeGill Univ

Find the Cheapest Menu!.

Food Serv. |Energy | Protein | Calcium | Price| Max
Size | (keal) (g) (mg) | (cents) | Serv.
21 | Oatmeal 28g 110 1 2 3 1
9 | Chicken 100g 205 32 12 24 3
x3|Eggs 2 large 160 13 54 13 2
a4 | Whole Milk 237ce 160 8 285 9 8
5| Cherry Pie 170g 420 4 22 20 2
a4 | Pork w. beans 260g 260 14 80 19 2

Min. Daily Amt. 2000 55 800

\Bpt. Solution: @) = 4,24 = 9/2,25 = 2. Cost:92.5¢. ((‘hvatalfl()SO)/

). Avis, MeGill Univ

minimize

‘Lincar Programming (LP) Formulation.

3y + 24y + 1323 + 924 + 2025 + 1924
subject to

IAL
w

n<o
<8
s < 2
<2
1102, + 20525 + 16025 + 16024 + 4205 + 2600 > 2000
dzy + 320 + 1305 + 8wy + dag + 1dmg > 55
> 800

Her problem is known as a diet problem.
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‘Linear Programming (LP) Formulation.

minimize 3xy + 2422 + 1323 + 924 + 2025 + 1926
subject to 0<z <4
0 S To S 3
0<a3<2
0<z,<8
0<z; <
0< 2z <

A
NN

110z + 20522 + 16023 + 160x4 + 42025 + 26026
421 + 3229 + 1323 + 8x4 + 425 + 1426

2wy + 1229 + 5da3 + 28514 + 2225 + 80x6

K Her problem is known as a diet problem.
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). Avis, McGill Univ.

/ |All Meals for a Dollar' \
3xy + 2429 + 1323 + 924 + 2025 + 1924 < 100
0<a; <4
0< a0 <3
0<23<2
0<24<8
0<2; <2
0<a5<2
110z, + 20522 + 16023 + 1604 + 42025 + 2602z > 2000
4z + 32x9 + 1323 + 824 + 4w5 + 1426 > 55
2z + 1229 + 54x3 + 28524 + 2225 + 802 > 800

Vertex Enumeration Problem:

K Compute all vertices of this polyhedron. J




|All menus for a $1.

All (17) Extreme

Solutions to the Diet Problem with Budget $1.00

Cost Oat- Chicken Eggs Milk Cherry Pork

meal Pie Beans
92.5 4. 0 0 4.5 2. 0
97.3 4. 0 0 8. 0.67 0
98.6 4. 0 0 2.23 2. 1.40
100. 1.65 0 0 6.12 2. 0
100. 2.81 0 0 8. 0.98 0
100. 3.74 0 0 2.20 2. 1.53
100. 4. 0 0 2.18 1.88 1.62
100. 4. 0 0 221 2. 1.48
100. 4. 0 0 5.33 2. 0
100. 4. 0 0 8. 0.42 0.40
100. 4. 0 0 8. 0.80 0
100. 4. 0 0.50 8. 0.48 0
100. 4. 0 1.88 2.63 2. 0
100. 4. 0.17 0 2.27 2. 1.24
100. 4. 0.19 0 8. 0.58 0
100. 4. 0.60 0 3.73 2. 0
100. 4. 0 1.03 2.21 2. 0.78




Example in R?

(-1,-10)
“1.1,0)
X3
(0,0,-1) b

X2

H-representation:

1-x +x3;20
1 —x+x320
1+x; +x;20
1 +x+x320
~x;20
V-representation:
v =(-L1,0), v, =(-1,-1,0), v3=(1,-1,0),

vy =(1,1,0), vs=(0,0,-1)

10



Convex Hull and Vertex Enumeration

A convex polyhedron P in RY has two representations:
H-representation:
A set of mfacet generating inequalities.
P ={xOR’ | b+ Ax 2 0}

V-representation:
A set of vertices vy, - - -, Vg and extremerays zy, - - -, Z,,.
d S u
P ={xOR |X:_zl/‘i)’\ + Zlu;zi,
i= i=

/liEO,,uij,

Mo

A =1}

Vertex Enumeration Problem:
H-representation => V-representation

Facet Enumeration Problem:
V-representation => H-representation



Reverse search algorithm

http://cgm.cs.mcgill.ca/ avis/C/Irs.html
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(a) The “simplex tree” induced by the ob-

jective (=X ;).
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(b) The corresponding re-
verse search tree.



