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Example 1.4.6 (Stability Regions of BDF-Methods)

1. BDF k=1 (Implicit Euler Method),

hf(thrh um+1) = Um+1 — Um

Qo = _17 Q] = 17
ﬂo = 07 /81 = 1a

First char. pol.:
Second char. pol.: o
Stability polynomial: 1I

Root: E=1/(1-2)
Stability region: S

2. BDF k=2,
Bf (tmet2s Umt2) = 5 (3Umt2 — Atmp1 + Un)
060:%7 041:—%, 052:%,
50207 /81207 52:17
First char. pol.: p(&) = %52 - %5 + %
Second char. pol.: (6)=¢2

o
Stability polynomial: TI,(£) = p(&) — zo(§)
3

3. BDF k=3,
Bf (tmtss Umts) = 5 (11Upgs — 18Uz + 1 — 2up,)
CY():—%, Oé]Z%, QQZ_%a 043:%3
ﬁ():o) ﬂlzov /62207 /83:17
4. BDF k=4,
Bf (tmsas Umta) = 5 (25Umpa — 48Uimt3 + 36Upmto — 16Upi1 + 3uyy,)
O[0:%7 0[1:_%7 QQZ%a 043:—%, C¥4:%,
Bo=0, B1=0, B2=0, B3=0, Bs =1,
5. BDF k=5,

hf(tm+5, Um+5) = %(13711,7”4'_5 — 300um+4 + 300’um+3 — 200um+2
+75Um+1 - ].2Um)

— _12 — 15 — _ 200 — 300 — _ 300 — 137
Qo = 60 al—ﬁoa Qg = 60 ° a3 = 60 * Q4 = 60 ° a5 = 60 °
ﬁ():O) 5120, BQZO, 63:07 5420, ﬂ5:17
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Stability Region of BDF-Method with k=1 (Impl. Euler)

Stability Region of BDF-Method with k=2

Stability Region of BDF-Method with k=3
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Stability Region of BDF-Method with k=4
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Stability Region of BDF-Method with k=5
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6. BDF k=6,
hf(tm+67 um+6) = %(14711,7”4'_6 - 360Um+5 + 450Um+4 - 400um+3
+225um+2 _ 72um+1 + ]_Oum) Stability Region of BDF-Method with k=6
Ot():%% Oél:*%a QQZ%a 3:7%) 4:%, 5:7%7 15
Qg = 60 10
ﬁ():O? ﬂlz()? ﬁ?zoa ﬁ3:07 54:07 65207 5
/86 = 17 0




