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Bi:1 Bi:10 Bi:50 Bi:100

n λn λn λn λn

1 1.25578371 2.179496601 2.357242057 2.380901667

2 4.079477692 5.033211981 5.411196985 5.465206999

3 7.155799184 7.956883435 8.483993143 8.567833639

4 10.27098536 10.93633286 11.56207936 11.67473587

5 13.39839749 13.95803104 14.64330545 14.78342099

6 16.53115893 17.00987838 17.72717992 17.8931367

7 19.66672779 20.08291068 20.81361486 21.003601

8 22.80395052 23.17095714 23.90262507 24.11469933

9 25.94222884 26.26984149 26.99423559 27.22638726

10 29.08122177 29.37671749 30.08845073 30.33865251

11 32.22072083 32.48961257 33.18524564 33.45149799

12 35.36059139 35.60713182 36.28456695 36.56493349

13 38.50074269 38.72826846 39.3863371 39.67897122

14 41.64111125 41.85228132 42.49045991 42.79362345

15 44.78165143 44.97861475 45.59682606 45.90890112

16 47.9223295 48.1068451 48.7053181 49.02481309

17 51.06312004 51.23664437 51.81581453 52.14136583

18 54.20400351 54.36775504 54.92819316 55.25856319

19 57.34496465 57.49997238 58.04233356 58.3764065

20 60.48599135 60.6331317 61.15811895 61.4948946

21 63.62707393 63.76709914 64.27543742 64.61402406

22 66.76820448 66.90176482 67.39418276 67.73378933

23 69.90937656 70.03703778 70.51425489 70.85418298

24 73.0505848 73.17284207 73.63556008 73.97519595

25 76.19182473 76.30911383 76.75801094 77.0968177

26 79.33309259 79.44579896 79.88152625 80.21903652

27 82.47438519 82.58285136 83.00603075 83.34183964

28 85.6156998 85.7202315 86.13145485 86.4652135

29 88.7570341 88.85790531 89.25773427 89.58914388

30 91.89838605 91.99584324 92.38480972 92.71361607

31 95.03975392 95.13401958 95.51262653 95.838615

32 98.18113616 98.27241183 98.64113432 98.96412539

33 101.3225315 101.4110002 101.7702867 102.0901319

34 104.4639386 104.5497673 104.9000408 105.216619

35 107.6053566 107.6886977 108.0303573 108.3435715

36 110.7467845 110.8277777 111.1611997 111.4709741

37 113.8882215 113.9669949 114.2925346 114.5988118

38 117.0296668 117.1063387 117.4243308 117.72707

39 120.1711199 120.245799 120.5565599 120.8557342

40 123.3125801 123.3853671 123.6891953 123.9847902

41 126.4540468 126.525035 126.8222126 127.1142243

42 129.5955196 129.6647956 129.955589 130.244023

43 132.7369982 132.8046424 133.0893036 133.3741735

44 135.8784819 135.9445693 136.2233369 136.504663

45 139.0199707 139.0845711 139.3576707 139.6354793

46 142.161464 142.2246427 142.4922882 142.7666107

47 145.3029616 145.3647798 145.6271738 145.8980457

48 148.4444632 148.5049781 148.7623129 149.0297734

49 151.5859686 151.645234 151.897692 152.161783

50 154.7274775 154.7855438 155.0332983 155.2940645

51 157.8689898 157.9259045 158.1691201 158.4266079

52 161.0105052 161.066313 161.3051463 161.5594039

53 164.1520236 164.2067666 164.4413666 164.6924432

54 167.2935447 167.3472628 167.5777712 167.8257172

55 170.4350685 170.4877993 170.7143513 170.9592174

56 173.5765948 173.6283739 173.8510981 174.0929358

57 176.7181235 176.7689845 176.9880039 177.2268646

58 179.8596543 179.9096293 180.1250611 180.3609964

59 183.0011873 183.0503065 183.2622627 183.495324

60 186.1427224 186.1910146 186.399602 186.6298405

61 189.2842593 189.3317519 189.5370728 189.7645394

62 192.425798 192.472517 192.6746693 192.8994144

63 195.5673385 195.6133086 195.8123859 196.0344594

64 198.7088806 198.7541255 198.9502175 199.1696685

65 201.8504243 201.8949665 202.088159 202.3050362

66 204.9919695 205.0358304 205.2262058 205.4405571

67 208.1335162 208.1767163 208.3643535 208.5762261

68 211.2750642 211.3176231 211.5025981 211.7120382

69 214.4166135 214.45855 214.6409354 214.8479886

70 217.5581641 217.5994961 217.7793618 217.9840729

λn values for long cylinder. Values are calculated by using goal seek building function of microsoft excel. 

The characteristic values λn are the positive roots of eqn. (2.64)

APPE�DIX B


