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=

U ^å=~ééäáÅ~íáçåW=iáåÉ~ê=éêçÖê~ããáåÖ=
=

iáåÉ~ê=éêçÖê~ããáåÖ=áë=íÜÉ=Äê~åÅÜ=çÑ=~ééäáÉÇ=ã~íÜÉã~íáÅë=íÜ~í=ÇÉ~äë=ïáíÜ=éêçÄäÉãë=äáâÉ=íÜÉ=ÑçääçïáåÖ=
Éñ~ãéäÉK=
=
UKN ^ééäÉë=~åÇ=éÉ~êë=
=

pìééçëÉ=óçì=Ü~îÉ=€ �=PKS=Ñçê=ïÜáÅÜ=óçì=ï~åí=íç=Äìó=~ééäÉë=~åÇ=éÉ~êëK==qÜÉ=éêáÅÉ=çÑ=çåÉ=~ééäÉ=áë=�=€ MKO=
~åÇ=€ �=MKP=Ñçê=~=éÉ~êK==eçï=ã~åó=~ééäÉë=~åÇ=éÉ~êë=Å~å=f=Äìó=áÑ=óçì=âåçï=íÜ~í=íÜÉêÉ=~êÉ=çåäó=NO=~ééäÉë=
~åÇ=NM=éÉ~êë=áå=íÜÉ=ëíçêÉ\=
=

pçäìíáçå=
=

iÉíÛë= x =êÉéêÉëÉåí=íÜÉ=åìãÄÉê=çÑ=~ééäÉë=~åÇ= y =íÜÉ=åìãÄÉê=çÑ=éÉ~êëK=
=

lÄîáçìë=íÜÉ=ÑçääçïáåÖ=ÅçåÇáíáçåë=ÅçìåíW= 0≥x =~åÇ 0≥y K===
=

^åÇ=íÜÉêÉ=~êÉ=íÜÉ=ÑçääçïáåÖ=Åçåëíê~áåíë=Ñçê= x =~åÇ y W==
=

=== 20 30 360x y+ ≤ I= 12x ≤ =~åÇ 10y ≤ K=
=

qç=ëçäîÉ=íÜÉ=éêçÄäÉã=ïÉ=åÉÉÇ=íç=ÑáåÇ=~ää=íÜÉ=éçáåíë= ( , )x y =íÜ~í=ë~íáëÑóW=
=

===

20 30 360
12
10
0, 0

+ ≤⎧
⎪ ≤⎪
⎨ ≤⎪
⎪ ≥ ≥⎩

x y
x
y
x y

=

=

tÉ=íêó=íç=ëçäîÉ=íÜÉ=éêçÄäÉã=Äó=~=Öê~éÜáÅ~ä=~ééêç~ÅÜ=Äó=éäçííáåÖ=íÜÉ=äáåÉ~ê=
êÉä~íáçåë 20 30 360+ =x y I 0=x I 12=x I= 10=y =~åÇ= 0=y K=
=

qÜÉêÉÑçêÉ=ïÉ=ÇÉÑáåÉ=íÜÉ=ÑìåÅíáçåëW== Y1=12 - 

2
3
xI=

 Y2=10I=
=

 Y3=0I=
=

= X1=12I=
=

= X2=0K=
 
qç=ÇÉÑáåÉ=X1=12=~åÇ=X2=0=óçì=Ñáêëí=åÉÉÇ=íç=~Åíáî~íÉ=íÜÉ=~ééäáÅ~íáçå=fåÉèì~äáíó=dê~éÜáåÖ=NK=^åÇ=íÜÉå=
ëÉäÉÅí=X=K=
=

=== ===== =
=

==========================================
N=pÉÉ=VK=^ééÉåÇáñK=
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qÜÉëÉ=ÇÉÑáåáíáçåë=êÉëìäí=áåíç=íÜÉ=ÑçääçïáåÖ=Öê~éÜ=EéêÉëë=TRACE=ClEAR=íç=êÉãçîÉ=íÜÉ=ãÉåì=~í=íÜÉ=
Äçííçã=çÑ=íÜÉ=ëÅêÉÉåFW=
=

===== ===== =
=
^ää=íÜÉ=éçáåíë=áå=íÜÉ=ÉåÅäçëÉÇ=~êÉ~=~êÉ=ëçäìíáçåë=Ñçê=çìê=éêçÄäÉãK==fíÛë=éçëëáÄäÉ=íç=ëÜ~ÇÉ=íÜáë=~êÉ~=~åÇ=
íç=Å~äÅìä~íÉ=áíë=îÉêíáÅÉëK===qç=ëÜ~ÇÉ=ïÉ=åÉÉÇ=íç=ÅÜ~åÖÉ=íÜÉ=Éèì~ä=ëáÖåë=ïáíÜ=F1=íÜêçìÖÜ=F6=~ë=ÑçääçïW=
=

===== ===== =
=
mêÉëë=GRAPHI=íÜÉå=ëÉäÉÅí=Shades=~åÇ=1:=Ineq=IntersectionK=
=

===== ===== =
=

=
tÉ=ïáää=åçï=Å~äÅìä~íÉ=íÜÉ=îÉêíáÅÉë=çÑ=ëÜ~ÇÉë=ïáíÜ=PoI-Trace: 
 
 

    ��=Z=ÅÜ~åÖÉ=íÜÉ=Ñáêëí=ÑìåÅíáçå                       �� Z=ÅÜ~åÖÉ=íÜÉ=ëÉÅçåÇ=ÑìåÅíáçå=
 

===== ===== =
=

===== =
=
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vçì=Å~å=ëíçêÉ=~=ëÉäÉÅíÉÇ=îÉêíÉñ=Äó=éêÉëëáåÖ=STO�K==qÜÉ=ÅççêÇáå~íÉë=çÑ=íÜÉ=îÉêíÉñ=ïáää=~ìíçã~íáÅ~ääó=
ÄÉ=ëíçêÉÇ=áå=íÜÉ=äáëíë=INEQX=~åÇ=INEQYK=
=

========== =
=
táíÜ=íÜÉëÉ=äáëíë=áíÛë=ëíáää=éçëëáÄäÉ=íç=éäçí=íÜÉ=~êÉ~=ÉîÉå=~ÑíÉê=èìáííáåÖ=fåÉèì~äáíó=dê~éÜáåÖ=~åÇLçê=
ÇÉäÉíáåÖ=íÜÉ=ÑìåÅíáçåëK==lå=íÜÉ=Öê~éÜ=ÄÉäçï=íÜÉ=ÖêáÇ=áë=íìêåÉÇ=çÑÑK=
=

========== =
=

iÉíÛë=ã~âÉ=çìê=Éñ~ãéäÉ=~=äáííäÉ=Äáí=ãçêÉ=ÅçãéäáÅ~íÉÇK==tÉ=ï~åí=íç=Ü~îÉ=~å=~ë=ÜáÖÜ=~ë=éçëëáÄäÉ=ÅçåíÉåí=
çÑ=îáí~ãáå=`=áå=çìê=éìêÅÜ~ëÉK==pìééçëÉ=çå=~ééäÉ=Åçåí~áåë=Q=Öê~ã=çÑ=îáí~ãáå=`=~åÇ=~=éÉ~ê=T=Öê~ãK=
=

qç=ëçäîÉ=íÜáë=éêçÄäÉã=ïÉ=åÉÉÇ=íç=ÑáåÇ=íÜÉ=ã~ñáãìã=î~äìÉ=çÑ= 4 7+x y =çîÉê=íÜÉ=~êÉ~=ÇÉíÉêãáåÉÇ=~ÄçîÉK=
=

qç=áåîÉëíáÖ~íÉ=íÜáë=éêçÄäÉã=Öê~éÜáÅ~ääó=ïÉ=ÇÉÑáåÉ=íÜÉ=é~ê~ãÉíÉê=A=~ë=Ñçääçï= 4 7= +A x y =~åÇ=íÜÉ=

ÑìåÅíáçå=Y1 
1
( 4 )

7
A x= − K=

=

^Åíáî~íÉ=íÜÉ=~ééäáÅ~íáçå=qê~åëÑçêã~íáçå=dê~éÜáåÖ=O=EÇÉ~Åíáî~íÉ=Ñáêëí=fåÉèì~äáíó=dê~éÜáåÖF=~åÇ=áåîÉëíáÖ~íÉ=
íÜÉ=î~äìÉ=çÑ=A=Ñçê=ëÉîÉê~ä=éçáåíë=áå=íÜÉ=ÉåÅäçëÉÇ=~êÉ~K=
=

===== ===== =
=

===== ===== =
=
=
=

                                                      TrailOn=Ó=2nd[FORMAT] 
=
tÜÉå=ïÉ=ëíìÇó=íÜÉ=î~êá~íáçå=çÑ=íÜÉ=é~ê~ãÉíÉê=A=ïÉ=ëÉÉ=íÜ~í=íÜÉ=ã~ñáãìã=î~äìÉ=çÑ=A=ïáää=ÄÉ=ÑçìåÇ=áå=
çåÉ=çÑ=íÜÉ=îÉêíáÅÉëK==

==========================================
O=pÉÉ=VK=^ééÉåÇáñ=
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táíÜ=STAT=1:Edit…=ïÉ=Å~å=Å~äÅìä~íÉ=íÜÉëÉ=î~äìÉë=Ñçê=A=~ë=ÑçääçïëW==
=

===== ===== =
=
qÜÉ=ã~ñáã~ä=~ãçìåí=çÑ=îáí~ãáå=`=áë=UO=Öê~ã=ïáíÜ=~=éìêÅÜ~ëÉ=çÑ=P=~ééäÉë=~åÇ=NM=éÉ~êëK=
=
UKO qÜÉ=ëáãéäÉñ=ãÉíÜçÇ=
=

tÉ=Å~å=ïêáíÉ=íÜÉ=éêÉîáçìë=Éñ~ãéäÉ=~ë=ÑçääçïëW=
=

==j~ñáãáòÉ== 4 7+x y =
=

==pìÄàÉÅí=íç= 20 30 360
12
10
0, 0

+ ≤
≤
≤
≥ ≥

x y
x
y
x y

= = = = = = = ENF=

=

qÜÉ=ëáãéäÉñ=ãÉíÜçÇ=~äï~óë=ëí~êíë=Ñêçã=~=ÑÉ~ëáÄäÉ=ëçäìíáçåK==cçê=çìê=ìëÉ=ïÉ=ïáää=í~âÉ=íÜÉ=çêáÖáå= 0=x =
~åÇ= 0=y K==lÑ=ÅçìêëÉ=íÜÉëÉ= x =~åÇ= y =î~äìÉë=~êÉåÛí=íÜÉ=çåÉë=íÜ~í=ÖáîÉë=ìë=íÜÉ=ã~ñáãìã=î~äìÉ=Ñçê=
4 7+x y K=

=

tÉ=ïáää=êÉïêáíÉ=íÜÉ=áåÉèì~äáíáÉë=áåíç=Éèì~äáíáÉë=Äó=áåíêçÇìÅáåÖ=íÜêÉÉ=åÉï=î~êá~ÄäÉë= , ,u v w X=Å~ääÉÇ=ëä~Åâ=
î~êá~ÄäÉëW=
=

=== 360 20 30 360
12
10

= − − ≤
= −
= −

u x y
v x
w y

=

=

tÉ=ÇÉÑáåÉ= 4 7= +z x y K=qÜÉ=çäÇ=î~êá~ÄäÉë= x =~åÇ= y =~êÉ=Å~ääÉÇ=íÜÉ=ÇÉÅáëáçå=î~êá~ÄäÉëK=
=

pç=åçï=ïÉ=Å~å=êÉïêáíÉ=çìê=éêçÄäÉã=~ë=ÑçääçïëW=
=

==j~ñáãáòÉ== 4 7= +z x y =
=

==pìÄàÉÅí=íç= 360 20 30
12
10
0, 0, 0, 0, 0

= − −
= −
= −
≥ ≥ ≥ ≥ ≥

u x y
v x
w y
x y u v w

= = = = = = EOF=

=
kçíÉ=
=

• b~ÅÜ=ÑÉ~ëáÄäÉ=ëçäìíáçå=çÑ=ENF=Å~å=ÄÉ=ÉñíÉåÇÉÇ=íç=~=ÑÉ~ëáÄäÉ=ëçäìíáçå=çÑ=EOFK=
• b~ÅÜ=ÑÉ~ëáÄäÉ=ëçäìíáçå=çÑ=EOF=Å~å=ÄÉ=êÉëíêáÅíÉÇ=íç=~=ÑÉ~ëáÄäÉ=ëçäìíáçå=çÑ=ENFK=
• b~ÅÜ=çéíáã~ä=ëçäìíáçå=çÑ=ENF=ÅçêêÉëéçåÇë=ïáíÜ=~å=çéíáã~ä=ëçäìíáçå=çÑ=EOFK=
=
lìê=ÑÉ~ëáÄäÉ=ëçäìíáçå=íç=ëí~êí=Ñêçã=áë= 0, 0, 360, 12, 10= = = = =x y u v w K=== = EPF=
qÜáë=ëçäìíáçå=ÖáîÉë= 0=z K=
=
tÉ=ïáää=íêó=íç=ÑáåÇ=ëìÅÅÉëëáîÉ=áãéêçîÉãÉåíë=çìí=çÑ=íÜáë=ÑÉ~ëáÄäÉ=ëçäìíáçå= , , , ,x y u v w =íç=ÉåÇ=ïáíÜ=~=
ã~ñáã~ä=ëçäìíáçåK==qÜáë=ãÉ~åë=íÜ~í=çìí=çÑ= , , , ,x y u v w =ïÉ=íêó=íç=ÇÉÇìÅÉ=~=ÑÉ~ëáÄäÉ=ëçäìíáçå= , , , ,x y u v w =
ïáíÜ= 4 7 4 7+ ≥ +x y x y K=
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fÑ=ïÉ=äççâ=~í= 4 7= +z x y =ïÉ=ëÉÉ=íÜ~í=áÑ=ïÉ=áåÅêÉ~ëÉ= y I= z =ïáää=áåÅêÉ~ëÉ=Ñ~ëíÉê=~ë=ïÜÉå=ïÉ=áåÅêÉ~ëÉ= x K==
pç=ïÉ=ïáää=áåÅêÉ~ëÉ= y =~åÇ=âÉÉé= 0=x K==eçï=ãìÅÜ=Å~å=ïÉ=áåÅêÉ~ëÉ= y \=
=

cçê= 0, 0, 0, 0= ≥ ≥ ≥x u v w =íÜÉ=ÑçääçïáåÖ=Åçåëíê~áåíë=ÅçìåíW=
=

===

360 30 0
12 0
10 0

− ≥⎧
⎪ ≥⎨
⎪ − ≥⎩

y

y
===⇔ ===

12
12 0

10

≤⎧
⎪ ≥⎨
⎪ ≤⎩

y

y
===⇒ === 10≤y K=

=

få=çíÜÉê=ïçêÇë= y =Å~å=áåÅêÉ~ëÉ=ìé=íç=10K==pç=ïÉ=ÄÉÅçãÉ=çìê=åÉñí=
ëçäìíáçåW= 0, 10, 60, 12, 0= = = = =x y u v w =ïÜáÅÜ=óáÉäÇë= 70=z K=
=

få=çìê=åÉñí=ëíÉé=ïÉ=~êÉ=ÖçáåÖ=Ñçê=~å=ÉîÉê=ÄÉííÉê=ÑÉ~ëáÄäÉ=ëçäìíáçåK=eçï=Å~å=ïÉ=Çç=íÜáë\=
=

tÉ=åÉÉÇ=íç=ã~åìÑ~ÅíìêÉ=~=åÉï=ëóëíÉã=çÑ=äáåÉ~ê=Åçåëíê~áåí=íç=ÅçåíáåìÉK==fÑ=ïÉ=äççâ=~í=EOF=ïÉ=ëÉÉ=íÜ~í=áí=
ÉñéêÉëëÉë=íÜÉ=î~êá~ÄäÉë= , ,u v w =íÜ~í=~ëëìãÉ=éçëáíáîÉ=î~äìÉë=áå=EPF=áå=íÉêãë=çÑ=íÜçëÉ=î~êá~ÄäÉë= ,x y =íÜ~í=
~ëëìãÉ=òÉêçK==^åÇ=~äëç= z =áë=ÉñéêÉëëÉÇ=áå=EOF=áå=íÉêãë=çÑ= ,x y K=
=

kçíÉ=íÜ~í= y =ÅÜ~åÖÉÇ=áíë=î~äìÉ=Ñêçã=òÉêç=íç=éçëáíáîÉ=~åÇ=w =Ñêçã=éçëáíáîÉ=íç=òÉêçK==pç=ïÉ=åÉÉÇ=íç=
ÅÜ~åÖÉ=íÜÉáê=éçëáíáçå=áå=íÜÉ=ëóëíÉã=çÑ=Éèì~íáçåëI=Ñêçã=íÜÉ=êáÖÜíJÜ~åÇ=ëáÇÉ=íç=íÜÉ=äÉÑíJÜ~åÇ=ëáÇÉ=~åÇ=
îáÅÉ=îÉêë~K==tÉ=Å~ää= y =íÜÉ=ÉåíÉêáåÖ=î~êá~ÄäÉ=~åÇ=w =íÜÉ=äÉ~îáåÖ=î~êá~ÄäÉK=
=

tÉ=ëí~êí=ïáíÜ=íÜÉ=åÉïÅçãÉê= y =çå=íÜÉ=äÉÑíJÜ~åÇ=ëáÇÉK===táíÜ=íÜÉ=íÜáêÇ=Éèì~íáçå=çÑ=EOF=ïÉ=Å~å=ÉñéêÉëë=
y =áå=íÉêãë=çÑ= ,x w W== 10 10= − ⇔ = −w y y w K=

=

kÉñí=ïÉ=ÉñéêÉëë= ,u v =~åÇ= z =áå=íÉêãë=çÑ= ,x w =
=

360 20 30 360 20 30(10 ) 60 20 30
12

= − − = − − − = − +
= −

u x y x w x w
v x

=

4 7 4 7(10 ) 70 4 7= + = + − = + −z x y x w x w =
=

pç=ïÉ=Å~å=êÉïêáíÉ=çìê=éêçÄäÉã=~ë=ÑçääçïëW=
=

==j~ñáãáòÉ== 70 4 7= + −z x w =
=

==pìÄàÉÅí=íç= 60 20 30
12
10
0, 0, 0, 0, 0

= − +
= −
= −
≥ ≥ ≥ ≥ ≥

u x w
v x
y w
x y u v w

= = = = =

=

cêçã=çìê=ëÉÅçåÇ=ÑÉ~ëáÄäÉ=ëçäìíáçå= 0, 10, 60, 12, 0= = = = =x y u v w =ïáíÜ= 70=z =ïÉ=ïáää=~Ö~áå=íêó=íç=
ÑáåÇ=~å=áãéêçîÉãÉåíK=
=

fÑ=ïÉ=äççâ=~í= 70 4 7= + −z x w =íÜÉ=çåäó=ï~ó=íç=äÉí=áåÅêÉ~ëÉ= z =áë=íç=áåÅêÉ~ëÉ= x K==
=

eçï=ãìÅÜ=Å~å=ïÉ=áåÅêÉ~ëÉ= x \=
=

cçê= 0, 0, , 0= ≥ ≥ ≥w y u v =íÜÉ=ÑçääçïáåÖ=Åçåëíê~áåíë=ÅçìåíW=
=

==

60 20 0
12 0
10 0

− ≥⎧
⎪ − ≥⎨
⎪ ≥⎩

x
x ===⇔ ===

3
12

10 0

≤⎧
⎪ ≤⎨
⎪ ≥⎩

x
x ===⇒ === 3≤x =

=

få=çíÜÉê=ïçêÇë= x =Å~å=áåÅêÉ~ëÉ=ìé=íç=3=~åÇ=çìê=åÉñí=ÑÉ~ëáÄäÉ=ëçäìíáçå=
áëW= 3, 10, 0, 9, 0= = = = =x y u v w =ïáíÜ= 82=z K==
=

kçï=ïÉ=ÉñéêÉëë=~ää=î~êá~ÄäÉë=~åÇ= z =áå=íÉêãë=çÑ= ,u w K=^Ö~áå=ïÉ=ïáää=ëí~êí=ïáíÜ=íÜÉ=åÉïÅçãÉê= x W=

=

===
1 360 20 30 20 60 30 3
20 2

= − + ⇔ = − + ⇔ = − +u x w x u w x u w K=
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fí=Ñçääçïë=íÜ~íW=
=

===
1 312 9
20 2

10

= − = + −

= −

v x u w

y w

=

===
1 3 170 4 7 70 4(3 ) 7 82
20 2 5

= + − = + − + − = − −z x w u w w u w =
=

tÜÉå=ïÉ=äççâ=~í= z =áíÛë=ÅäÉ~ê=ïÉ=Å~å=åçí=áåÅêÉ~ëÉ= z =~åóãçêÉ=Äó=áåÅêÉ~ëáåÖ=u =çê= w K==
=

qÜáë=ãÉ~åë=ïÉ=ÑçìåÇ=~å=çéíáã~ä=ëçäìíáçå= 82=z =Ñçê= 3=x =~åÇ= 10=y K=
=

qÜÉ=ãÉíÜçÇ=ïÉ=àìëí=ìëÉÇ=íç=ÑáåÇ=~å=çéíáã~ä=ëçäìíáçå=áë=Å~ääÉÇ=íÜÉ=ëáãéäÉñ=ãÉíÜçÇK==få=íÜáë=é~êíáÅìä~ê=
Éñ~ãéäÉ= x =~åÇ= y =Ü~ë=íç=ÄÉ=áåíÉÖÉêë=Äìí=ÉîÉêóíÜáåÖ=ëí~óë=íÜÉ=ë~ãÉ=áÑ=ïÉ=ÅçåëáÇÉê= x =~åÇ= y =~ë=êÉ~ä=
î~êá~ÄäÉëK=
=
UKP qÜÉ=ëáãéäÉñ=ãÉíÜçÇ=ìëáåÖ=ã~íêáÅÉë=
=

tÉ=êÉïêáíÉ=çìê=Éñ~ãéäÉ=áåíç=íÜÉ=ÑçääçïáåÖ=ãçÇáÑáÉÇ=ÑçêãK=
 

==

20 30 360
12
10

4 7 0

+ + =
+ =
+ =

− + + =

x y u
x v
y w

z x y

========çê========

20 30 360
12
10

4 7 0

+ + =
+ =

+ =
− + + =

x y u
x v

y w
z x y

=

 
rëáåÖ=çåäó=íÜÉ=ÅçÉÑÑáÅáÉåíë=ïÉ=Å~å=ìëÉ=íÜÉ=ÑçääçïáåÖ=ã~íêáñ=íç=êÉéêÉëÉåí=çìê=Éñ~ãéäÉK=
 

20 30 1 0 0 360
1 0 0 1 0 12
0 1 0 0 1 10
4 7 0 0 0 0

⎛ ⎞
⎜ ⎟
⎜ ⎟
⎜ ⎟
⎜ ⎟
⎝ ⎠

 

píÉé=N=
=

bñ~ãáåÉ=íÜÉ=ÉäÉãÉåíë=çÑ=íÜÉ=ä~ëí=ê~ïI=ÉñÅÉéí=íÜÉ=çåÉ=áå=íÜÉ=ä~ëí=Åçäìãå=EïÜáÅÜ=êÉéêÉëÉåí=íÜÉ=éêÉëÉåí=
î~äìÉ=çÑ=JòK==fÑ=~ää=íÜÉ=ÉäÉãÉåíë=çê=åÉÖ~íáîÉI=íÜÉ=ã~íêáñ=êÉéêÉëÉåí=~å=çéíáã~ä=ëçäìíáçåK==líÜÉêïáëÉ=ëÉäÉÅí=
íÜÉ=Åçäìãå=~ëëçÅá~íÉÇ=ïáíÜ=íÜÉ=ä~êÖÉëí=éçëáíáîÉ=åìãÄÉêK==qÜáë=Åçäìãå=áë=Å~ääÉÇ=íÜÉ=éáîçí=Åçäìãå=~åÇ=
ÅçêêÉëéçåÇë=ïáíÜ=íÜÉ=ÉåíÉêáåÖ=î~êá~ÄäÉK=
 

20 30 1 0 0 360
1 0 0 1 0 12
0 1 0 0 1 10
4 7 0 0 0 0

⎛ ⎞
⎜ ⎟
⎜ ⎟
⎜ ⎟
⎜ ⎟
⎝ ⎠

 

 
píÉé=O==

tÉ=ïáää=Å~äÅìä~íÉ=íÜÉ=ê~íáçë=
p
q
=çÑ=íÜÉ=ÉäÉãÉåíë= p =çÑ=íÜÉ=êáÖÜíãçëí=Åçäìãå=~åÇ=íÜÉ=éçëáíáîÉ=ÉäÉãÉåíë=

q =çÑ=íÜÉ=éáîçí=Åçäìãå=EÉñÅÉéí=Ñçê=íÜÉ=ä~ëí=ÅçäìãåFK=fÑ=íÜÉó=çìê=~ää=åÉÖ~íáîÉ=íÜÉ=éêçÄäÉã=áë=ìåÄçìåÇÉÇ=
EëÉÉ=ÑìêíÜÉêFK==
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qÜÉ=êçï=ïáíÜ=íÜÉ=ëã~ääÉëí=ê~íáç=
p
q
=áë=Å~ääÉÇ=íÜÉ=éáîçí=êçï=~åÇ=ÅçêêÉëéçåÇë=ïáíÜ=íÜÉ=äÉ~îáåÖ=î~êá~ÄäÉK==

 
20 30 1 0 0 360
1 0 0 1 0 12
0 1 0 0 1 10
4 7 0 0 0 0

⎛ ⎞
⎜ ⎟
⎜ ⎟
⎜ ⎟
⎜ ⎟
⎝ ⎠

 

 
píÉé=P=
 

få=íÜáë=ëíÉé=ïÉ=ÇáîáÇÉ=É~ÅÜ=ÉäÉãÉåí=çÑ=íÜÉ=éáîçí=êçï=ïáíÜ=íÜÉ=éáîçí=EZ=áåíÉêëÉÅíáçå=çÑ=íÜÉ=éáîçí=Åçäìãå=
~åÇ=íÜÉ=éáîçí=êçïFK==få=çìê=Å~ëÉ=Eéáîçí=Z=NF=ïÉ=ÇçåÛí=åÉÉÇ=íç=Çç=~åóíÜáåÖK=
 

fíÛë=åçí=~=Ä~Ç=áÇÉ~=íç=~ÇÇ=~=Åçäìãå=ïáíÜ=íÜÉ=éçëáíáîÉ=î~êá~ÄäÉë=çÑ=çìê=éêÉëÉåí=ëçäìíáçåK=
 

20 30 1 0 0 360
1 0 0 1 0 12
0 1 0 0 1 10
4 7 0 0 0 0

⎛ ⎞
⎜ ⎟
⎜ ⎟
⎜ ⎟
⎜ ⎟
⎝ ⎠

      u
v
w

 

 
Step 4 
 

rëÉ= ÉäÉãÉåí~êó= êçï= çéÉê~íáçåë (2nd[MATRIX]<MATH>) íç= ã~âÉ= ~ää= íÜÉ= ÉäÉãÉåíë= çÑ= íÜÉ= éáîçí=
ÅçäìãåI=ÉñÅÉéí=íÜÉ=éáîçíI=òÉêçK==
 

Input of the matrix 
 

           
 

JPM=oP=H=oN=
=

===== ===== =
=

JT=oP=H=oQ=
=

===== ===== =
=

360 12
30

=

10 10
1

=
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pç=ïÉ=ÄÉÅçãÉ=íÜÉ=ÑçääçïáåÖ=åÉï=ã~íêáñI=ïáíÜ= 70=z =~åÇ= 0, 10, 60, 12= = = =x y u v =~åÇ= 0=w W==
 

20 0 1 0 30 60
1 0 0 1 0 12
0 1 0 0 1 10
4 0 0 0 7 70

−⎛ ⎞
⎜ ⎟
⎜ ⎟
⎜ ⎟
⎜ ⎟

− −⎝ ⎠

      u
v
y

 

=
tÉ=åÉÉÇ=íç=êÉÇç=íÜÉ=éêÉîáçìë=Ñçìê=ëíÉéëI=ëí~êíáåÖ=Ñêçã=íÜáë=ã~íêáñI=íç=ÑáåÇ=~=ÄÉííÉê=ÑÉ~ëáÄäÉ=ëçäìíáçåK=
=

píÉé=N=C=O=
=

  

20 0 1 0 30 60
1 0 0 1 0 12
0 1 0 0 1 10
4 0 0 0 7 70

−⎛ ⎞
⎜ ⎟
⎜ ⎟
⎜ ⎟
⎜ ⎟

− −⎝ ⎠

      

=
píÉé=P=C=Q=
=

J
1

20
oN=

=

===== ===== =
=

J=oN=H=oO=
=

===== ===== =
=

JQ=oN=H=oQ=
=

===== ===== =
=

===== =

u
v
y
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lìê=åÉï=ã~íêáñ=áëW=====
1 31 0 0 3
20 2

1 30 0 1 9
20 2

0 1 0 0 1 10
10 0 0 1 82
5

⎛ ⎞−⎜ ⎟
⎜ ⎟
⎜ ⎟−⎜ ⎟
⎜ ⎟
⎜ ⎟
⎜ ⎟

− − −⎜ ⎟
⎝ ⎠

====== x =

=

qÜÉ=ä~ëí=êçï=çÑ=çìê=ã~íêáñ=Åçåí~áåë=çåäó=åÉÖ~íáîÉ=åìãÄÉêë=ïÜáÅÜ=ãÉ~åë=ïÉ=êÉ~ÅÜÉÇ=~å=çéíáã~ä=
ëçäìíáçå= 3, 10, 0, 9, 0= = = = =x y u v w =ïáíÜ= 82=z K==
=
UKQ ^äï~óë=~=ìåáèìÉ=ëçäìíáçå\==
=

táíÜçìí=ÖáîáåÖ=~=ÅçãéäÉíÉ=ÇáëÅìëëáçå=ïÉ=ïáää=ÉåÇ=ïáíÜ=íïç=Éñ~ãéäÉë=íç=ëÜçï=íÜ~í=íÜÉêÉ=áë=åçí=~äï~óë=~=
ìåáèìÉ=ëçäìíáçåK=
=

EáF pÉîÉê~ä=ëçäìíáçåë=Ó=áåÑáåáíÉ=ã~åó=
=

j~ñáãáòÉ= 2 4= +z x y = çê== j~ñáãáòÉ== 2 4= +z x y =
=

ëìÄàÉÅí=íç== 2− ≤x y = ëìÄàÉÅí=íç= 2= − +u x y =
= 2 16+ ≤x y = 16 2= − −v x y =
= 0, 0≥ ≥x y = 0, 0, 0, 0≥ ≥ ≥ ≥x y u v =
=

qÜÉ=ëÉÅçåÇ=Åçåëíê~áåí=ÖáîÉ=~äêÉ~Çó=~å=áåÇáÅ~íáçå=íÜ~í=íÜÉ=äáåÉ=ïÜáÅÜ=êÉéêÉëÉåí= 2 4 0+ − =x y z =áë=
é~ê~ääÉä=íç=çåÉ=ëáÇÉ=çÑ=íÜÉ=~êÉ~=ÉåÅäçëÉÇ=Äó=íÜÉ=Åçåëí~áåíëK==
=

få=~=ÑçääçïáåÖ=ëíÉé=ïÉ=ÄÉÅçãÉW=
=

j~ñáãáòÉ== 32 2= −z v = = = = =
ëìÄàÉÅí=íç= 8 0.5 0.5= − −y x v = = = =
= = 10 1.5 0.5= − −u x v = = = =
= = 0, 0, 0, 0≥ ≥ ≥ ≥x y u v =
=

cçê=É~ÅÜ=çéíáã~ä=ëçäìíáçå=E 32=z F=Åçìåíë= 0=v I=Äìí=åçí=åÉÅÉëë~êó= 0=x K==qÜÉ=ÅçåÇáíáçå=Ñçê= x =áë=
2010 1.5 0
3

− ≥ ⇔ ≤x x K===

cçê=~ää= x =áå== 200,
3

⎡ ⎤
⎢ ⎥⎣ ⎦

=ïÉ=ÑáåÇ=~å=çéíáã~ä=ëçäìíáçå= , 8 0.5 , 10 1.5 , 0= − = − =x y x u x v K=

=

kçíÉW= 8 0.5 2 16 2 4 32= − ⇔ + = ⇔ + =y x x y x y K==
=

==
=

=
=
=
=
=
EááF kç=ëçäìíáçå=Ó=~å=ìåÄçìåÇÉÇ=éêçÄäÉã=
=

j~ñáãáòÉ= 2= +z x y =
=

ëìÄàÉÅí=íç== 2 4− + ≤x y =
= 2 8− ≤x y ==
= 0, 0≥ ≥x y ==

=

v

y

20 2 4= +x y

32 2 4= +x y

20
3

2− =x y

14 2= +x y




