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Defining Elliptic PDE’s

* The general form for a second order linear PDE with two independent
variables (x, y ) and one dependent variable ( ) is

2 2 2
Aa—L;JrB 2 +Ca—Z+D:O
Ox Ox0y oy

* Recall the criteria for an equation of this type to be considered elliptic
B> —4A4C<0

* For example, examine the Laplace equation given by

2 2
o T+8 T:O,where A=1,B=0,C=1and D=0
ox® oy’

then
B?> —4A4C =0-4)(1)

=-4<0

thus allowing us to classify this equation as elliptic.




Physical Example of an Elliptic
PDE .,
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Schematic diagram of a plate with specified temperature boundary
conditions
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The Laplace equation governs the temperature: + =0
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Discretizing the Elliptic PDE
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If we define Ax=— and Ay =— ,we can then write the finite difference
m n

approximation of the partial derivatives at a general interior node (i, j) as
o°T N Tz‘+1,j _2Ti,j +Ti—1,j o°T - Tz',j+1
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Discretizing the Elliptic PDE

Gaba il
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Substituting these approximations into the Laplace equation
yields:

Ti+1,j - 2Ti,j T Tz’—l,j 4 Ti,j+1 = ZTiJ = Ti»j—l -0
2 2 -
(Ax) (ay)
if,
Ax = Ay
the Laplace equation can be rewritten as
Ti+1,j +Ti—1,j +Ti,j+1 "'Ti,j—l _4Ti,j =0



Discretizing the Elliptic PDE

T L P )

i+ i jaa| . 4Ti,j =0
Once the governing equation has been discretized there are

several numerical methods that can be used to solve the
problem.

We will examine the:
*Direct Method
*Gauss-Seidel Method
eLieberman Method



Example |: Direct Method

Consider a plate 2.4m x 3.0 m that is subjected to the boundary conditions
shown below. Find the temperature at the interior nodes using a square
grid with a length of 0.6 m by using the direct method.
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Example |: Direct Method

We can discretize the plate by taking,

Ax = Ay =0.6m
Y

T05 Tl,S Tz,s T3,5 T4,5
Ty 4

Tl4 T24 Ts,4 T44
1y

I, T, T3,3 1, ,
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Lo, I, T, T, T,




Example |: Direct Method

The nodal temperatures at the boundary nodes are given by:

4 300°C
T05 TlS T25 T3,5 T45
i T, =75,j=1234
i T4 L Ly T .
75°C  Tos 100°C 1, j 100, j=1,2,3,4
T, b L, [T,

., N > T,=50,i=12,3

T, T, L, [T b
I = 300,i =1,2,3

>




Example |: Direct Method

A

Here we develop the equation for the temperature at the node (2,3)

i=2 and j=3 ]—;+1,j +T;'—1,j +T;',j+1 +T;‘,j—1 _4]-;',j = O

T3,3 + Tl,3 + Tz,4 + Tz,z - 4Tz,3 =0
Tl,s + Tz,z — 4Tz,3 + Tz,4 + T3,3 =0




Example |: Direct Method

We can develop similar equations for every interior node leaving us
with an equal number of equations and unknowns.

Question: How many equations would this generate?

v




Example |: Direct Method

We can develop similar equations for every interior node leaving us
with an equal number of equations and unknowns.

Question: How many equations would this generate? Answer: |2

Y
(T, | [73.8924] 1
T, | [93.0252 300 300 300
T, | |119.907
R > 73 173 199 182 100
T, | |77.5443
Solving yields: |12 |_|103.302 Se ., 75 50 38 31 100
T,, | |138.248
La| |198.512 7 93 103 104 100
T, | |82.9833
Ty, | |104.389 L 74 78 83 100
T, | [131.271
T, | [182.446 | 50 50 50 .




The Gauss-Seidel Method

* Recall the discretized equation

T

i+1,j

<= +T + 1.

i,j+l1 1]1_

4T, . =0

e This can be rewritten as
It +T

i+1,j I ]+1

+ T

i,j-1

T, = ;
* For the Gauss-Seidel Method, this
equation is solved iteratively for all
interior nodes until a pre-specified

tolerance is met.



Example 2: Gauss-Seidel Method

Consider a plate 2.4m x 3.0 m that is subjected to the boundary conditions
shown below. Find the temperature at the interior nodes using a square
grid with a length of 0.6 m using the Gauss-Siedel method. Assume the
initial temperature at all interior nodes to be()°C.
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300 °C

3.0m 100 °C
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I< 24m =i



Example 2: Gauss-Seidel Method

We can discretize the plate by taking

Ax =Ay =0.6m
Y
T T s I, T,s T,
0,5
Ty 4
Tl4 T24 Ts,4 T44
1y
1 T T, T, ,
Iy,
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Example 2: Gauss-Seidel Method

The nodal temperatures at the boundary nodes are given by:

y 300°C
A
To,s TlS T25 T3,5 T45
/hy ]-E),j :759] :1929394
| L4 L L, (T, )
75°C  Tos 100°C T, ,=100,j=1,23,4
B 0,i=123
a3 T, T,, T,, /2 i,0 ” 949
T, T, T2,1 T, T, ]—;,5 — 300,1 — 1,2,3
T, » X
R TIO Tz,o TSO T40



Example 2: Gauss-Seidel Method

*Now we can begin to solve for the temperature at each interior node using

Lo+ L+ L+

T K , i,j+1 i,]—l
Y
*Assume all internal nodes to have an initial temperature of zero.

y Iteration #1
A T2,1 0 TO,I nix 7—1,2 + TI,O

T Tl,s Tz,s T3,5 T4,5 ’=1 and l=1 Tl,l .
0,5 4
0+75+0+50
Ty, -
T1,4 T2A T3,4 T4,4 4
T =31.2500°C
’ T T T. T
b & - i T22+T02+T'13+T'11
e i=1and j=2 T,=—""—"
le Tzz T3,2 T42 . 4
TO’1 Tl,l T2,1 T})1 T4’1 _ 0+75+0+31.2500
» X 4

=26.5625°C



Example 2: Gauss-Seidel Method

After the first iteration, the temperatures are as follows. These will now be
used as the nodal temperatures for the second iteration.

)
300 °C
100 102 135
27 12 39
31 20 43
> X

50 °C



Example 2: Gauss-Seidel Method

Iteration #2
i=1 and j=1
presenz‘ prevzous
T :T2,1+T0,1+Tl,2+T1,0 :‘T ltl x 100
4 S I |
~ 20.3125+75+26.5625+ 50 |42.9688—31.2500 100
— = X
4 | 42.9688

=42.9688°C =27.27%




Example 2: Gauss-Seidel Method

The figures below show the temperature distribution and absolute
relative error distribution in the plate after two iterations:

Absolute Relative

Approximate

Temperature Distribution Error Distribution
Y y
A

300 300 300 4
75

133 [156 |161 |100 25% [34% [16%
75

56 [56 [87 |100 54% [83% |58%
75

39 29 |56 |100 31% [62% |32%
75

43 37 |56 [100 27% [45% |24%

» X y» X

50 50 50 -



Example 2: Gauss-Seidel Method

Temperature Distribution in the Plate (°C)

Number of Iterations

I 2 10 Exact
I, 31.2500 42.9688 73.0239
I, 26.5625 38.7695 91.9585
T 5 25.3906 55.786 | 119.0976
T, 100.0977 1332825 1729755
T, 20.3125 36.8164 76.6127
T, 11.7188 30.8594 102.1577
T, 9.2773 56.4880 137.3802
oy 1023438 156.1493  198.1055
15, 42,578 56.3477 82.4837
I, 38.5742 56.0425 103.7757
T, 36.9629 86.8393 130.8056
I, 134.8267 160.747 | 182.2278



The Lieberman Method

» Recall the equation used in the Gauss-

Siedel Method,
I +T +T

T._l+1] l]+1

l,] 4

* Because the Guass-Siedel Method is
guaranteed to converge, we can accelerate
the process by using over- relaxation. In
this case,

relaxed new old
I AT +(1- AT

+T

9]_1




Example 3: Lieberman Method

Consider a plate 2.4m x 3.0 m that is subjected to the boundary conditions
shown below. Find the temperature at the interior nodes using a square
grid with a length of 0.6 m. Use a weighting factor of 1.4 in the Lieberman
method. Assume the initial temperature at all interior nodes to be 0°C'.
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300 °C

3.0m 100 °C

50 °C

I< 2.4m =i



Example 3: Lieberman Method

We can discretize the plate by taking

Ax =Ay =0.6m
S
T I s L, TLis 1,
0,5
Ty 4
Tl4 T24 Ts,4 T44
1y s
1, T, T, T,,
Iy,
I, I, I, I,
Ty, I, T, T, I,
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Example 3: Lieberman Method

We can also develop equations for the boundary conditions to define the
temperature of the exterior nodes.

. 300°C
T05 TlS T25 T3,5 T45
T Tg),j = 759] - 1929394
i ur L4 T, T, , )
75°C  Tos 100°C T, ,=100,j=1,23,4
T, 7,5 T, T,

., N > T,=50,i=123

T, T, L, [T b
Z5:30Q1:L23

>




Example 3: Lieberman Method

*Now we can begin to solve for the temperature at each interior node using
the rewritten Laplace equation from the Gauss-Siedel method.

*Once we have the temperature value for each node we will apply the over
relaxation equation of the Lieberman method

*Assume all internal nodes to have an initial temperature of zero.

I.teratior! - ml T2,1 oy TO,I =t Tl,z e Tl,o |1.:erati0n.#2 _ Tz,z "'To,z T T1,3 +T1,1
i=1andj=1 T, = A i=1and j=2 1, = 1
~0+75+0+50 ~0+75+0+43.75
_ 4 4
=31.2500°C =29.6875°C
relaxed new old
e = AT" + (1- )T Ly =AT + (- AT
=1.4(31.2500) + (1—1.4)0 =1.4(29.6875)+(1-1.4)0

— 43 7500°C =41.5625°C



Example 3: Lieberman Method

After the first iteration the temperatures are as follows. These will be used
as the initial nodal temperatures during the second iteration.

y
300 °C
146 164 2721

42 26 67

44 33 64

50 °C



Example 3: Lieberman Method

Iteration #2
i=1 and j=1
T present T previous
T ., T2,1 0 TO,I T 7-'1,2 i ]190 ali l = preselli,l‘l XIOO
[ — 4 ’ Tl,l
_ 32.8125+75+41.5625+50 _[52.2813-43.7500)
= 4 52.2813
= 49.8438°C =16.32%

Tijflelaxed . /fi]-iﬁew +(1—2/)Tijolld

= 1.4(49.8438) + (1-1.4)43.75
= 52.2813°C



Example 3: Lieberman Method

The figures below show the temperature distribution and absolute
relative error distribution in the plate after two iterations:

Absolute Relative
Approximate

Temperature Distribution
Error Distribution

y
A A
300 300 300
75
161 216 (181 |100 9.6% (24% [22%
75
87 122 155 100 53% [81% |57%
75
51 58 76 100 19% [55% |13%
75
52 54 69 100 16% (39% |7.5%
» X » X

50 50 50



Example 3: Lieberman Method

Temperature Distribution in the Plate (°C)

Number of Iterations

I 2 9 Exact
I, 43.7500 52.2813 73.7832
I, 41.5625 51.3133 92.9758
T 5 40.7969 87.0125 119.9378
T, 1455289 1609353  173.3937
I, 32.8125 54.1789 77.5449
T, 26.0313 57.9731 103.3285
T, 23.3898 1220937  138.3236
Ty, 164.1216 2156582  198.5498
15, 63.9844 69.1458 82.9805
I, 66.5055 76.1516 104.3815
T, 66.4634 155.0472  131.2525
I, 220.7047 181.4650 182.4230



Alternative Boundary Conditions

* In Examples |-3, the boundary conditions on the plate had a
specified temperature on each edge.What if the conditions are
different? For example, what if one of the edges of the plate is
insulated.

* In this case, the boundary condition would be the derivative of
the temperature. Because if the right edge of the plate is
insulated, then the temperatures on the right edge nodes also
become unkno;vns.

A

300 °C

Insulated

S
P

i:
v
)

50 °C

I: 2.4m

v



Alternative Boundary Conditions

» The finite difference equation in this case for the right edge for
the nodes (m, j) for j=23 n-1
T - [ ot A Sl

m+l, j m,j+1

+1 +T,

* However the node (m +1, j) is not inside the plate. The
derivative boundary condition needs to be used to account for
these additional unknown nodal temperatures on the right edge.
This is done by approximating the derivative at the edge node

as  (m,)) !
1 300 °C
6_T - Tm+1,j _Tm—l,j - \
ox|,, . 2(Ax) . s
3.0m \ Insulated
\
\ 4 \
v > X
50 °C
«— 2.4m :i




Alternative Boundary Conditions

* Rearranging this approximation gives us,

T

m+l,j

oT
= Tm—l,j + 2(&)&

m,j

* We can then substitute this into the original equation gives us,

+7

m,j—1

T
2T, ; + Z(Ax)Z— +T,.,—4T,, =0
X

m,j

* Recall that is the edge is insulated then,
ar
ox

» Substituting this again yields,
27T, . ;+1,,,.+1,..,—47T,. =0

m,j—l m,j+1

=0

m,j



Example 3:Alternative
Boundary Conditions

A plate2.4m x3.0m Is subjected to the temperatures and insulated boundary

conditions as shown in Fig. 12. Use a square grid length of 0.6m . Assume the

initial temperatures at all of the interior nodes to be 0°C. Find the temperatures
at the interior nodes using the direct method.

300 °C

Insulated

S
P

v
=

50 °C

« 2.4m >




Example 3:Alternative

Boundary Conditions

We can discretize the plate taking,

Ax =Ay =0.6m
Y

ol T T

= Te [Lu |T, |T.

& . [T, |,

oz L, |h, |G, [T

Lo, =, |

Lo, 1, T,, T, T, ]



Example 3:Alternative
Boundary Conditions

We can also develop equations for the boundary conditions to define the
temperature of the exterior nodes.

,  300°C
A
T T T, T
T 1,5 2,5 3.5 45 .
0,5 T;),] = 75,] = 1,2,3,4
T .
i Ly |La |T,, |, T;,O = 5091 — 1929394
75°C  Tos .
T, 7, 5 T, 5 T, Insulated ]-; 5 — 300,1 — 1,2,3,4
foz T T T, T
1,2 2,2 3,2 42 8T
T, T T T, T = O’ ] = 1’2’3’4
11 2.1 3 41 8.7(:
k ¥ 4,
o T T,, T, T,,



Example 3:Alternative
Boundary Conditions

A

r.|  Ts A
T,,
T14 T2,4
T,
T, [T,
T,,
le Tz,z
T X
0,0 TiO T2,0 T30 T40

Here we develop the equation for the temperature at the node (4,3),
to show the effects of the alternative boundary condition.

=4and =397, + 1, + 1, , —41,;, =0

2T3,3 T T4,2 B 4T4,3 T T4,4 =0




Example 3:Alternative
Boundary Conditions

The addition of the equations for the boundary conditions gives us a
system of 16 equations with |16 unknowns.

T, | [76.8254]
T, | |99.4444 ¥
| 2 T 300 300 300
T,| [180.410
T, | |82.8571
Lol | 117.335 & 180|218 [232 [233
T,5| 1159.614 25
Solving yields: | /24| _|218.021 e . 129 [160 [174 [179
I, | |87.2678 75
T, | |127.426 99 117|127 131
;"3,3 174.483 75 T P A s
34 | [232.060
T,i | |88.7882 50 50 50
I,,| |130.617
T,,| |178.830
T,,| [232.738




THE END



	Elliptic Partial Differential Equations
	Defining Elliptic PDE’s
	Physical Example of an Elliptic PDE
	Discretizing the Elliptic PDE
	Discretizing the Elliptic PDE
	Discretizing the Elliptic PDE
	Example 1: Direct Method
	Example 1: Direct Method
	Example 1: Direct Method
	Example 1: Direct Method
	Example 1: Direct Method
	Example 1: Direct Method
	The Gauss-Seidel Method
	Example 2: Gauss-Seidel Method
	Example 2: Gauss-Seidel Method
	Example 2: Gauss-Seidel Method
	Example 2: Gauss-Seidel Method
	Example 2: Gauss-Seidel Method
	Example 2: Gauss-Seidel Method
	Example 2: Gauss-Seidel Method
	Example 2: Gauss-Seidel Method
	The Lieberman Method
	Example 3: Lieberman Method
	Example 3: Lieberman Method
	Example 3: Lieberman Method
	Example 3: Lieberman Method
	Example 3: Lieberman Method
	Example 3: Lieberman Method
	Example 3: Lieberman Method
	Example 3: Lieberman Method
	Alternative Boundary Conditions
	Alternative Boundary Conditions
	Alternative Boundary Conditions
	Example 3: Alternative Boundary Conditions
	Example 3: Alternative Boundary Conditions
	Example 3: Alternative Boundary Conditions
	Example 3: Alternative Boundary Conditions
	Example 3: Alternative Boundary Conditions
	Slide Number 39


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (GRACoL2006_Coated1v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.3

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages false

  /CreateJobTicket false

  /DefaultRenderingIntent /RelativeColorimetric

  /DetectBlends false

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams true

  /MaxSubsetPct 1

  /Optimize true

  /OPM 1

  /ParseDSCComments false

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage false

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Preserve

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.00000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.00000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.00000

  /EncodeMonoImages true

  /MonoImageFilter /FlateEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (GRACoL2006_Coated1v2)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ENU ([Based on 'Lulu'] Use these settings to create Adobe PDF documents best suited for Lulu's printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName (GRACoL2006_Coated1v2)

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /ClipComplexRegions true

        /ConvertStrokesToOutlines false

        /ConvertTextToOutlines false

        /GradientResolution 300

        /LineArtTextResolution 1200

        /PresetName ([High Resolution])

        /PresetSelector /HighResolution

        /RasterVectorBalance 1

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MarksOffset 6

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [1200 1200]

  /PageSize [612.000 792.000]

>> setpagedevice



