
MATE 4072 problems

1. Problem2 of §13.2of Boas.

2. Problem11of §13.2of Boas.

3. Problem13of §13.2of Boas.

4. Problem14of §13.2of Boas.

5. Problem16of §13.2of Boas.

6. Problem1of §13.3of Boas.

7. Problem3of §13.3of Boas.

8. Problem7 of §13.3of Boas.

9. Usingthed’Alembertformula,write theequationof thesolutionu of theone-dimensional
waveequation

utt − uxx = 0, u(0, x) = h(x), ut(0, x) = 0, (1)

whereh(x) = 1, −1 ≤ x ≤ 1, h(x) = 0 otherwise.Sketchthegraphof u(t , ⋅ ) at different
times.(At time t = 0, thegraphof u is thesameasthegraphof h.) At whattimedoesthe
supportof u (setof x-valueswhereu ≠ 0) split into two intervals?Hint: the two cones
of influenceoriginatingfrom thepoints(0, − 1), (0, 1) divide thehalf-planet ≥ 0 into six
regions.Thesolutionwill haveadifferentequationin eachof theseregions.

10. Sameasthepreviousproblem,but with thedata:

u(0, x) = 0, ut(0, x) = h(x)

whereh is thesamefunctionasabove.

11. Indicatehow to combinethe solutionsof the two previous problemsto solve the wave
equation(1),wheretheinitial datais now

u(0, x) = h(x), ut(0, x) = h(x)

12. a)–b):problems22,24of §14.2of Boas.

13. a)–c):problems36,41,42of §14.2of Boas.

14. Problem45of §14.2of Boas.

15. Problem46of §14.2of Boas.

16. Problem47of §14.2of Boas.

17. a)–b):problems51,53of §14.2of Boas.
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18. a)–b):problems60,62of §14.2of Boas.

19. Problem3of §14.3of thetext.

20. Problem4 of §14.3of thetext.

21. Problem11of §14.3of thetext.

22. Problem15of §14.3of thetext.

23. Problem19of §14.3of thetext.

24. Problem24of §14.3of thetext.

25. a)–b):problems7,8of §14.4.

26. Problem11 of §14.4.

27. Problem1of §14.5.

28. a)–b):problems6,7of §14.6.

29. Problem12of §14.6.

30. a)–c):problems17,25,34of §14.6.

31. a)–c):problems30,31,32of §14.6.

32. a)–b):problems4,9 of §14.7.

33. a)–b):problems3,20of §14.7.

34. Problem25of §14.7.For example4,weusedtheJordaninequality.

35. Problem26of §14.7.Seepreviouscomment.

36. Problem41of §14.7.

37. Problem42of §14.7.

38. a)–b):problems1,10of §15.1.

39. a)–b):problems6,9 of §15.1.

40. a)–b):problems1,6 of §15.2.

41. Problem13of §15.2.

42. Problem17of §15.2.

43. Problem18of §15.2.

44. Problem19of §15.2.
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45. Problem10of §15.3.

46. Problem15of §15.3.

47. Problem16of §15.3.

48. Problem17of §15.3.

49. Problem20of §15.3.

50. Referringto thecoin tossinggameof problem21of § 15.3,assumethat thewinner is the
first playerto repeattheoutcomeof his last toss.So,if we codethemovesby listing the
outcomesin sequence( tth meansplayeronetossestails,playertwo tossestails,playerone
tossesheads…),theoutcomehttht meansthatplayeronewins(tailsonhisthird tossrepeats
theresultof hissecondtoss)andtheoutcomehttt meansthatplayertwo wins( tailsonhis
secondtossrepeatstheresultof hisfirst toss).For thisversionof thegame,usingasuitable
representationasafinite-stateMarkov chain(seeexamplefromlecture),find theprobability
thatplayeronewins.

51. Problem4 of §15.4.

52. Problem6 of §15.4.

53. Problem9 of §15.4.

54. Problem22of §15.4.

55. Problem4,§15.5.Replace“tops” by “bottoms”,sincegravity onMarshasthesameeffect
asonearth.

56. Problem7,§15.5.

57. Problem11,§ 15.5.UseX , Y, keeping with our useof capitallettersto denoterandom
variables.

58. a)–b):problems8,15of §15.5.

59. Problem1(b),(c)of §15.6.Part (a)wasshown in class.

60. Problem2,§15.6.

61. Problem6,§15.6.

62. Problem3,§15.8.

63. a)–c):problems13,17,19of §15.8.Useonly thenormalapproximation.If X isbinomially
distributed,P(X = k) is approximated,usingthenormaldistribution,by P(k − 1/2 < X < k
+ 1/2).

64. Problem5of exam2.

65. Problem2 of §15.9.
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66. a)–b)problems6,9 of §15.9.

67. Problem10of §15.9.

68. Problem11of §15.9.

69. Problem1of §15.11.

70. Problem2 of §15.11.

71. Problem4 of §15.11.

72. Problem7 of §15.11.

73. Problem9 of §15.11.

74. Problem10of §15.11.Useonly thenormalapproximation.

75. Problem16of §15.11.


