Matematisk analys

RO W1

Temat: Att frascha upp gymnasiematematik

* Fran upprepande decimaler till brak

e Absolut belopp

 Komplexa tal

* Enkla derivator (exp(x), sin(x), cos(x), x"heltal)
* Den enklaste kedjeregeln (f(ax))’'=af’(ax)

* Den primitiva funktionen (obestamd integral)



In Exercises 3—4, express the given repeating decimal as a quotient
of integers in lowest termes.

3. 0.12 4. 3.27



Solve the equations 1n Exercises 27-32.

27. |x| =3 28. |x =3| =7

lx — 0| =3



In Exercises 3340, write the interval defined by the given
inequality.

33. |x| <2

35. [s—1| <2



EXERCISES: APPENDIX |

(14+2i)(2—=30)

1. (2 —i)(3 + 2i)

46. Express each of the complex numbers z = 3 4 i V3 and
w = —1 +i+/3 in polar form (i.e., in terms of its modulus and
argument). Use these expressions to calculate zw and z/w.



EXERCISES:

APPENDIX I

20. Verify the identities cos z = cosh(iz) and
sin z = —i sinh(iz). What are the corresponding identities for

cosh z and sinh(z) in terms of cos and sin?
Kommentar: Enklast om man antarattz = x 4+ i - 0 alltsa z € R. Klarar ni
det da kan ni forsoka med z = x + iy so leder till lite langre utrakning.

Paminnelsen fran kompendiet:

En bra 6vning: Forsok relatera formler for
trigonometriska och hyperboliska funktioner. Tex,
borja fran trigonometriska identiteter i Tabell ”

matchande identiteter for trig och hyp funktioner”

och visa att motsvarande hyperboliska identiteter
galler. Sedan, byt sidan och visa den motsatta
riktningen. Sist men inte minst, gor samma for
additions formler.

2

sinx +cos?x =1

cosh? x —sinh?x =1

sinix = isinh x
_ cosh? x —sinh?x =1
cosix = coshx

sinhix = isinx
coshix = cosx

sinx+cos?x=1




For senare, nar vi kommer att prata om differentiella

m ekvationer, inte nu. Men det ar bra att ni ser vad ar det ultimate
malet vi siktar pa! Hyperboliska funktioner ar intressant for de

Ed 11.

Ed 12.

ar [6sningar till en typ av differential ekvation: y"' — ky = 0.

Show that the functions f4 g(x) = Ae** + Be ™~ and
gc.p(x) = C coshkx + D sinh kx are both solutions of the

differential equation y”” — k?y = 0. (They are both general
solutions.) Express f4.p in terms of gc,p, and express gc.p
in terms of f4.B.

Show that /iy as(x) = L coshk(x —a) + M sinhk(x —a) is
also a solution of the differential equation in the previous
exercise. Express /iy, 37 in terms of the function f4 p above.

. Solve the initial-value problem y” —k?y =0, y(a) = yo,

y'(a) = vo. Express the solution in terms of the function
hr am of Exercise 12.



Hyperboliska funktioner

2. Verify the addition formulas

cosh(x + y) = coshx cosh y + sinh x sinh y,
sinh(x + y) = sinh x cosh y + cosh x sinh y.

sin(x + y) = sinx cosy + cosx siny

cos(x +y) = cosxcosy —sinxsiny

EXAMPLE 1 Show that @ Hyperbolic Functions

d _ d sinhix = isinx (sinx)’ = cosx
- coshx = sinhx and - sinh x = cosh x. cosh ix = cos x (cosx)' = —sinx




gu) g ) (g(ax))'= ag’(ax)
u? 2u ((ax)?) = a - 2ax
u’ 7u® ((ax)”) =a - 7(ax)®
oU oU () = q - e™
Inu 1 (lnax)’za-izl
u ax Xx
sinu cos u (sinax ) = a-cos ax
cos u —sinu (cosax) =a-(—sinax)
sinh u cosh u (sinhax ) = a -cosh ax
coshu sinh u (coshax ) = a -sinh ax




In Exercises 1-14, find the given indefinite integrals.

1. /de (5x) =5(x)' =5-1=5

2- / JC2 d)(f (x3) = 3x? -b%(x?’)’ = x% m) <%x3> = x?2

3 2
13.,/(]‘C . Ix—l)dx
3 2
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