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Figure 3.5 A plot of the optimal asymptotic approximation toe ™ *Iy(x)for 2 < x < 10 F or companson,
the exact numerical value of ¢ *I4(x) is also shown [or 0 < x < 10. These two curves are indistingussh-
able when x > 4. The discontinuities in the optimal asymptotic approximatios occus when the optimal
number of terms increases by one. Each segment of the optimal asymptotic approximation is labeled
by a number N which is the highest power of 1/x in the optimal truncation. [Note that we have
chosen 1o plot € "1 4(x) instead of [;{x) tsell because I{x) rapedly runs off scale as x incresses.
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Figure 8 A plot of the optimal asymptotic approximation toe  *Iy(x) for 2 < x < 10 Fo
the exact numerical value of ¢~ *14(x) 15 also shown [or 0 < x < 10. These two curves are
able when x > 4. The discontmuities in the optmal asymptotic approximatios occur

number of terms increases by onc. Each segment ©f the optimal asymptolic approtimatiy
by & number N which is the highest power of 1/x in the optimal truncation. [Note
chosen 1o plot ¢ "1 4(x) nstead of /4(x) itself because /,(x) rapsdly runs off scale as x
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Table 3.1 Asymptotic approximations to ¢ “/,(x) for five values of x using the
series in (3.5.10)

Entries in the columns are the partial sums truncated after the x ¥ term. Underfined partial sums are
oplimal asymptotic approximations. Notice that even when x = 7 the keading term in the asymptotic
expansion gives a very poor approximation while the optimal asymptotic truncation s very accurate.
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The number in parentheses is the power of 10 multiplying the entry,

X

N 30 40 50 6.0 10
0 230324 (—1) 1L9%471 (—1) 1.78412 (-1) 162868 (—1) 150786 (-1)
2 108147 (0) 4.59816 (- 1) 239128 (—1) 145372 (=1) 100804 (- 1)
q 201953 (-1) 4.74361 (- 2) 2.52641 (-2) 215810 (=2) 261284 (-2)
6 211127 (=2) 1.14538 (= 2) 149262 (=~ 2) 198392 (=2) 245412 (-2)
7 1.16597 (-2) 103611 (-2) 147212 (=2) 197870 (=2) 245248 (-2)
b 5.50542 (- 3) 982749 (-3) 146411 (-12) 197700 (-2) 245202 (-2)
9 1.20401 (- 4) 9.47732 (- 3) 145991 (-2) 197626 (—2) 245184 (-2)
10 - 5. 73580 (-~ 3) 9.19172 ] - 3’ 145717 (=2) 197585 (- 2) 245176 (- 2)
11 =133001(=2) B91505 (= 13) | 45504 (- 2) 197559 (=2) 245172 (=2)
12 —245677 (-2) 860595 (-3) 145314 (-2) 197540 (—-2) 245169 (-2)
13 —-435276(-2) R21586 (—3) 145122 (-2) 197523 (-2) 245167 (-2)
14 —790210 (-2) 7.66817 (- 3) 144907 (-2) 197508 (—2) 245166 (-2)
15  —1.52078 (=1) 682267 (- 3) 148641 (-2) 197492 (-2) 45164 (2
20 131437 (1) ~ 361663 (~2) 139178 (- 2) 197329 (~2)
35 312759 (10) - 1.24079 (6) ~ 490286 (2) ~ 813340 (~1)
Exact value of ¢ *1,(x)
4,54090 ( - 3) 9.24435 (- 3) 1.45403 (-2) 197519 (-2)

Relative error im optimal asymptotic approximation, %,

210

057

0.069

0.0024
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series in (3.5.10)

Entries in the columns are the partial sums truncated after the x ¥ term. Underfined partial sums are
oplimal asymptotic approximations. Notice that even when x = 7 the keading term in the asymptotic
expansion gives a very poor approximation while the optimal asymptotic truncation s very accurate.
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The number in parentheses is the power of 10 multiplying the entry,

X

N 30 40 50 6.0 10
0 230324 (—1) 199471 (—1) 1.78412 (-1) 162868 (—1) 150786 (-1)
2 108147 (0) 4.59816 (- 1) 239128 (-1) 145372 (1) 100804 (- 1)
4 201953 (-1) 4.74361 (- 2) 2.52641 (-2) 215810 (=2) 261284 (~2)
[ 211127 (=2) 1.14538 (= 2) 149262 (~2) 198392 (=2) 245412 (-2)
7 1.16597 (-2) 103611 (-2) 147212 (=2) 197870 (=2) 245248 (-2)
8 5.50542 (- 3) 9.82749 (- 3) 146411 (-12) 197700 (-2) 245202 (-2)
9 1.20401 (- 4) 9.47732 (- 3) 145991 (-2) 197626 (—2) 245184 (-2)
10 - 5. 73580 (-~ 3) 9.19172 ! 3’ 1LASTIT (=2) 197585 (~2) 245176 (- 2)
11 =133001(=2) B91505 (~13) | 45504 (- 2) 197559 (=2) 245172 (=2)
12 —245677 (-2) 860595 (-3) 145314 (-2) 197540 (—-2) 245169 (-2)
13  —-435276(-2) B21586 (—3) 145122 (-2) 197523 (-2) 245167 (-2)
14 -790210 (-2) 7.66817 (- 3) 144907 (-2) 197508 (—2) 245166 (-2)
15 ~152078 (-1) 682267 (- 3) 144641 (-2) 197492 (-2) 24848 =)
20 ~1.31437(1) ~3.61663 (~2) 139178 (~2) 197329 (-2) 74
35 312799 (10) - 1.24079 (6) ~ 490286 (2) ~ 813340 (1)
Exact value of ¢ *1,(x)
4,54090 ( - 3) 9.24435 (- 3) 1.45403 (-2) 197519 (-2)

Relative error inm optimal asymptotic approximation, %,

057

0.069

0.0024




Table 3.1 Asymptotic approximations to ¢ “/,(x) for five values of x using the
series in (3.5.10)

Entries in the columns are the partial sums truncated after the x ¥ term. Underlined partial sums are
oplimal asymptotic approximations. Notice that even when x = 7 the keading term in the asymptotic
expansion gives a very poor approximation while the optimal asymptotic truncation s very accurate
The number in parentheses is the power of 10 multiplying the entry.

N 30 40 50 6.0 0

0 230324 (- 1) 199471 (—1) 178412 (- 1) 162868 (—1) 150786 (-1)
2 108147 (0) 4.59816 (- 1) 239128 (- 1) 145372 (= 1) 100804 (1)
a 201953 (-1) 474361 (-2) 2.52641 (-2) 235810 (~2) 261284 (-2)
“ 211127 (=2) 114538 (= 2) 149262 (- 2) 198392 (~2) 245412 (~2)
7 1.16597 (- 2) 103611 (~2) 147212 (- 2) 197870 (=2) 245248 (-2)
8 5.50542 (- 3) 9.82749 (-3) 146411 (-2) 197700 (-2) 245202 (-2)
9 120401 (—4) 947732 (-13) 145991 (-2) 197626 (—2) 245184 (-2)
10 573580 (-3)  9.19172 (~3) LASTIT (= 2) 197585 (~2) 245176 (~2)
1" 133001 (=2)  £91505 (- 3) | 45504 (- 2) 197559 (=2) 245172 (=2)

12 -24%677(-2) 860595 (-13) 145314 (= 2) 197540 (-2) 245169 (-2)
13 —435276 (-2) 821586 (- 3) 145122 (-2) 197523 (—=2) 245167 (-2)
14 -790210(-2)  7.66817 (-3) 144907 (-2) 197508 (—2) 245166 (-2)
15 152078 (-1) 682267 (-3) 148641 (-2) 197492 (—=2) 245164 (-2
20 131437 (1) 161663 (~2) 139178 (~2) 197329 (~2) 345155 ( z%
35 ~312759(10) - 1.24079 (6) 490286 (2) R13340 (=1) 206197 (-2)

Exact value of ¢™*1,(x)

4.54090 (- 3) 9.24435 (- 3) 1.45403 (-2) 197519 (—2) 245164 (-2)

Relative error im optimal asymptotic approximation, %4

210 057 0.069 0.0024 0.000071
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