s Previous Lecture:
s 2-d array—matrix

» Today’s Lecture:
= More examples on matrices
s Contour plot (see 7.2, 7.3 in Insight)

= Announcements:
s Project 3 due tonight at | |pm

s See website for announcement on review session

s Prelim 2 on Thurs, 3/17, 7:30-9pm. Email Randy Hess
(rbhess@cs.cornell.edu) NOWV if you have an exam
conflict




Storing and using data in tables

A company has 3 factories that make 5
products with these costs:

DEEEE
iEEEEn

DEEEE

What is the best way to fill a given
purchase order?

Lecture 14

Connections
between webpages

0

oNoNol oM
R OOOLFR

PRRrRRRPOOR
OORRPREFLRELO

PRPOORRER
RPORRER

0

OrPFrOFr OO

N




A Cost/Inventory Problem

= A company has 3 factories that make 5
different products

= The cost of making a product varies from
factory to factory

= The inventory/capacity varies from factory to
factory
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Problems

A customer submits a purchase order that

is to be filled by a single factory.

|. How much would it cost a factory to fill the
order?

2. Does a factory have enough inventory/capacity
to fill the order?

3. Among the factories that can fill the order,
who can do it most cheaply!?
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Cost Array

DEEEE

=== ==
DEDEE

The value of C(1, J) is what it costs
factory i to make product j.
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Inventory (or Capacity) Array

SRR

o (e[ e[ e
BEEEED

The value of Inv (1, J) is the inventory in
factory i of product j.
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Purchase Order

o [ [=[=]s

The value of PO(J ) is the number of
product j’s that the customer wants



DEEEE

=== ==
DEDEE

o [ ==

Cost for
factory I:

1*10 + 0*36 + 12*22 + 29* 15 + 5*62
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DEE0E

dEEDEn
[ [a]x]=

o |2 fo 12fao]s

Cost for = 0; %Sum of cost
factory I: for j:1'5
= S

+ C(1.3)*POQ)



DEE0E

dEEDEn
[ [a]x]=

o |2 fo 12fao]s

Cost for = 0; %Sum of cost
factory 2: for j:1'5
= S

+ C(2,3)*POQ)



DEE0E

dEEDEn
[ [a]x]=

70 Iﬂ

Cost for - %Sum of cost
factory i: f j:1 5
= S -+

C(r.3)*POQ)

o W

en



Encapsulate...

function TheBrll = 1Cost(1,C,PO)
% The cost when factory 1 fills the
% purchase order

nProd = length(PO);
TheBill = O;
for jJ=1:nProd
TheBill = TheBill + C(1,3)*PO(});
end

Lecture 14
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Finding the Cheapest

iBest = 0= minBill :@

for 1=1:nFact
i1IBill = 1Cost(1,C,PO);
1T 1Bill < minBill
% Found an Improvement
i1Best = 1; minBill = 1Bill;
end
end

Lecture 14
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Inventory/Capacity Considerations

What if a factory lacks the inventory/capacity to fill
the purchase order?

Such a factory should be excluded from the find-
the-cheapest computation.
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Who Can Fill the Order?

S -
EEE i
a5 a] 7] v

o [ [= [
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Wanted: A True/False Function

Inv 1CanDo DO
PO

DO is "true” if factory i can fill the order.

DO is “false" if factory i cannot fill the order.



Example: Check inventory of factory 2

53[5 [99) 34] 42

Inv

EEEED

Lecture 14
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Initialization

SRR

o [ s e[ e
BEEEED

o [ ==

Lecture 14

DO

18



Still True...

53[5 |99)o4] 42

o [WlE[E[EE] o
EEEED

o @l ==

DO = DO && ( Inv(2,1) >= PO(1) )
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Still True...

SRR

o [l =[] o
BEEEED

o L=l

DO = DO && ( Inv(2,2) >= PO(2) )
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Still True...

SRR

o (e[ [l =[] oo
BEEEED

o [0 [Bl=[

DO = DO && ( Inv(2,3) >= PO(3) )
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No Longer True...

8|5 [0 a] 42

v |e2] 10| o3 Ji 42| DO O
stfeofz|ss]er

o |1 fo [12fa8]s

DO = DO && ( Inv(2,4) >= PO(4) )

Lecture 14 22



Stay False...

8|5 [ a] 42

o (e[ [l o o
EEEED

o [ [~

DO = DO && ( Inv(2,5) >= PO(5) )
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Encapsulate...

function DO = 1CanDo(1, Inv,PO)
% DO 1s true 1f factory 1 can fTill
% the purchase order. Otherwise, false

nProd = length(PO);
DO = 1

for

1:nProd
DO = DO && ( Inv(i,j) >= PO() );
end

Lecture 14 24



Encapsulate...

function DO = 1CanDo(1, Inv,PO)
% DO 1s true 1f factory 1 can fTill

% the purchase order. Otherwise, false
nProd = length(PO);

J = 1;

while j<=nProd && Inv(i,}j)>=PO(j)
J = 3+1;

end

DO =

Lecture 14 25



Encapsulate...

function DO = 1CanDo(1, Inv,PO)
% DO 1s true 1f factory 1 can fTill

% the purchase order. Otherwise, false
nProd = length(PO);

J = 1;
while j<=nProd && Inv(i,}j)>=PO(j)
J = J3+1; DO should be true when...
end [A]lJ < nProd
DO = ; [B]J == nProd
[c|J > nProd
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Encapsulate...

function DO = 1CanDo(1, Inv,PO)

% DO 1s true 1f factory 1 can fTill

% the purchase order. Otherwise, false
nProd = length(PO);

J =1

while j<=nProd && Inv(i,}j)>=PO(j)
J = 3+1;

end

DO = (j>nProd);

Lecture 14 27



Back To Finding the Cheapest

1IBest = 0; minBrll = 1
for 1=1:nFact

Nnf;

i1IBill = 1Cost(1,C,PO);

1T 1Bill < minBill

% Found an Improvement

1Best = 1; minBI
end

1Bill;

end

28



Back To Finding the Cheapest

end

minBill = Inf;

CanDo(1, Inv,PO)
B

1Cost(1,C,PO);

1T 1Bill < minBill

% Found an Improvement

end

1Best

= 1; minBrll

B

end

Lecture 14
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Cheapest.m

Lecture 14
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Finding the Cheapest

c [Eelmlm]w] W
s [a ] w0
o CEERR] Tt

As
compu’red computed
by iCost by iCanDo
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Initialize vectors/matrices if dimensions are known

...instead of “building” the array one component at
a time

% Inittialize y % Build y on the fly

x=l1nspace(a,b,n); x=l1nspace(a,b,n);

y=zeros(1l,n);

for k=1:n for k=1:n
y(K)=myF(x(K)); y(K)=myF(x(K));

end end

T

Much faster for large nl
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Contour Plot
Visualize a function of the form

z = 1(xy)

Think of z as an elevation that depends on the
coordinates x and y of the location.
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Visualize temperature distrib

”””””””””””””””””””””””””””””””

(0,0) | | | | | (6.0)

Lecture 14

—contour plot

Heat
Soterces
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Visualize temperature distrib

—contour plot

T(”‘l)‘) = /006

(6,0)

—4(->+.7(y-3) (2G5 LB (y=1))
40"+ 7(y )3—+90e (
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Making a contour plot

1. Set up x-y grid

2. Evaluate function at
all grid points

3. Draw the contours
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Visualize temperature distributionr—contour plot

function t = T plate(X,y)
% t 1Is temperature at (X,y)

t = 100*exp(-.4*(C XX-1)"2 + 0.7 (y-3)"2))+...
80*exp(-.2*(2*(x-5)"2 + 1.5*(y-1)"2));



Setting up the grid

x = linspace(0,6,13);
y = linspace(0,4,9);

% fVals 1s matrix of function
% values at all the grid points
fVals = zeros( , )

Lecture 14 57



Making a Contour Plot

X = linspace(0,6,13);
y = linspace(0,4,9);
fVals = zeros( , );
for jJ=1:
for 1=1:
fVals(i,]) = T plate(

end
end

contour(x,y,fVvals,20)

Use 20 contours

Lecture 14
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Making a Contour Plot

x = linspace(0,6,13);
y = linspace(0,4,9);

fVals = zeros(9,13);
for J=1:13
for 1=1:9
fVals(i,j) = T plate(X().y(1));
end
end

contour(x,y,fVvals,20) cumﬁﬁxof

Use 20 contours {\.\Y\C*‘O

Lecture 14 59



