Ovningstenta inledande matematisk
analys (tma970), 09-09-19, 16sningar

uppg. 1

Fy=0, Fi=1o0ch F,.0 =F,41 + F, for ne NU{0}, f(z) = H% (z >0).

a) Vi skall visa att for alla n € N géller f,, (z) = fo fo..of(z) = ?Lw:
N ; n+1 n®

n ganger
Bevis (med induktion):

I n=1: fl(a?):f(m):p%m:gig‘l’; ir ok.

II. Foruts.: fp (x) = % giller for p € N, 1 < p < my for ndgot mg > 1.
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Past.: fTVL0+1 (.T) - Frgt+2tFmg+12°
1aq. = - 1 = 1 -
Bevis: fmu+1 (l‘) = f(fmo (1‘)) T I fmg (@) 1+M B

o1 Fmg®

= F71L0+1+Fm093 = F"LO+1+F7"UJ:
Frgt14Fmg+(Fmg+Fmg—1)z  Fmot2tFme+1@
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III. Induktionsaxiomet ger d& att f, (z) = Fir giller for alla n € N. vsv
Fp+Fo 1 1=ty gyl. 5
b) lim z) = lim == = lim o — — 22— — = = .
) n‘)oofn ( ) enl. a) n—oo Fnp1+Foa n— 00 F;i:lJrz Ptz o V541

lim F};“ =d= % [0, fib18]; = = 0: dugga 07 !!}. svar 1b: | Y31 — ®
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uppg. 2

f dr udda, det réicker alltsé att betrakta bara [0, co[, men vi ger rikningarna &ven
{ 1—-—— daz>0

r3 41
e :[ dax <0’

xr3—1
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for ]—o0, 0] (helt onodigt dock!): f(z) = %1‘31 =
x| 3

a) f &r stréingt vixande pa [0,00] ty 23 + 1 &r stréngt viixande pa [0,00[ [pé
1

]—00,0] ty — " dr str. vixande dér], f &r alltsd injektiv pd |—o0,0] och pa
T3 —

[0, 00[ och dérmed pa R ty f(a) <0< f(b) for a <0 < b;

lim f(z) =1— lim — - =1-0( lim f(z)=-1+ lim — ’ =-140),

Tr— 00 r—oox 3+ Tr— — 00 r——00 3 —

f &r kontinuerlig, satsen om mellanliggande virden ger da att Vy = ]—1,1];

beriikning av !, dvs. losning av f (z) =y for y € D1 =V
for0<y<liy=flz)=1- 22— <= L =1-y —
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23 +1= = 25 =2 71<:>x:(y),

Yy 1-y 1-y
fﬁr—1<y§05i‘/:f(x):_l_xglfl = x%171:_1_y —
3
3 _ =1 5 1 _ 5
i-l=q <= =+ = m—(ﬁ) .
3
alltsa ar z=f"1(y) = (I}M)5
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graferna for f och f—!
-
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b) f dr C pa R\ {0} (ty sammansatt av C°-funktioner, ndmnaren # 0)
(90) f(O)

I origo géller:
lim M = lim s = lim
z—0+ z—0+ T z—0+ 1423
det visar att f ar deriverbar i origa med f’ (0) =

Sy §

3
’ / ;2 !
! (m);f © _ LS g 23 Loodiz—0., L (m)_f ©) gaknar alltsa
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grinsvirde da z — 0, det visar att f’ inte &r derlverbar i origo.
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svarja)f~1(y) = (1 M) ’ Dy =]-1,1] b) f éar (bara) en gang deriverbar

(42 + V4Az? — ))

uppg. 3
(3vf(vﬁ;;4' V@ﬁf*)
(9x(2x+2\/i) (162248242 —1+42? _1)) B
WTx++w%%%WEGT = [ty = > 0]
xv/4z2 122241
3(y/1+ 5+ 1——)+4+\/4_
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z(182°+92v4x?—1—-202° —8zv/Az2—1+1)

O LV 1))

_ 2(471) - (221’ _
- (z\/erzzz‘q)( (\/1+2$+\/17 L) +a+fa— ) -
— 3z2—1
22(\Ji-L+2-%) (3 (m+\/§)+4+\/ 7—)
_ 3-0 L
(-3 (3( 1+21+\/§)+4+\/47—2) da rooco (2T2-0)(3244F2) — '
upp. 4b) : Lat € > 0; vilj 6 = min {17 2%}, da giiller for x € R
=lz—2/|2?+22+4| < 5 -19<¢

lxr—2/ <6 = 0<az<3och |2° -8
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