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1.7. STABILITY RECGIONS

TREFETHEN 1994 - 61

T
(a) Euler

(b) Backward Euler

r

(¢) Trapezoid

(d) Midpoint

Figure 1.7.1. Stability regions (shaded) for four linear multistep
formulas. In case (d) the stability region is the open complex interval

(=i, ).




1.7. STABILITY REGIONS TREFETHEN 1994 -

—i

Figure 1.7.2. Boundaries of stability regions for Adams-Bashforth
formulas of orders 1-3.

Figure 1.7.3. Boundaries of stability regions for Adams-Moulton
formulas of orders 3-6. (Orders 1 and 2 were displayed already in
Figure 1.7.1(b,c).) Note that the scale is very different from that of
the previous figure.

63



1.7. STABILITY REGIONS TREFETHEN 1994 - 64

Figure 1.7.4. Boundaries of stability regions for backwards differ-
entiation formulas of orders 1-6 (exteriors of curves shown).




Skl epes

heoove is B i Yhe cepsize required o
\equtre& Lo waivbain  accuyacy . o

b Gaederisic fodwes of kW pollus
) T:iJmm of Jimesky 15 dickded 0y shbiliby,
oﬂcwmab e |
| (Ro[ «Qia | wi%,

9 The pro. is }

2) gx;ét a‘é\L mjlw&s }JAM"E worl

emmgoﬂ, v ok = - 1Loo (u- cost) ~ Siwf;
o ul=1 ,,
. Generdl  solidion s |
| ul®-< Aexy(- Loof) - siwit

; e difeod beeclyy
o Sk f,roﬁﬁevns; kquire ars  [MF with sﬁﬂfﬁ%
. wbioh ot indudes as wadi of
$2¢C | Rez<d} o o

o ?9%1%,



Ded s Aw LME @5 A-shgle il
, i%edflﬂc2 <of c ¢

_(_)jf‘L Avm LHF s A(a%s}nggl if?
3 2¢el \ N-a< Ara,‘k(ﬂif&g €S

M__ ho LM i Al)-stodle
JoSo0: LHE Al)-shidle

0 An LHE  wheck s A - stable husL
so\jﬁs% r<i

1) Backword,  Sabr N\ A-shalte.
 (Crewmle- Nicholson

3) Badwerd DA Formadas  are Ao)-shofle
ot p4e | -

iTPAv\ A-S*}'a@@, M@Mtoi widl perpvm wdll o 013
skl bl — prices Swadl fimesteps.
> An ké;smt VVW&\ML will Per_povm el ou

S\'i% Qn@Qems wikn o osawﬂrg VhoJeS
(Gie. ¥2¢ op (3B) : Inf =0)



The c%&maﬂu sh@iﬂf‘z of vaw-L'hear ODEs
is delerwined wilh QiumriaaLth:

~ For du/Yt= )
84 Livearize:

b =TWu +--
with

131 ]og < 2Fa (u@®, D
ug

&g Freeze Cocp‘?lam}}
03 Find eizenvafues of sp(jﬂc)),

Conditon Q»r ec'z,em/aouz ,—[nﬁd“\(j
¥ Aesp (30D - Abte 8

WARNING : This  condibton {5 "rule o Humb" | uok

Tia0rous.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




