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Minirdknare: Ej symbolhanterande. Formelsamling: Tabeller och formler for
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Lésningarna bor vara s& pass fullstdndigt dokumenterade att en ldsare kan
folja alla moment utan att behova fylla i saknade steg.

Betyg sitts efter hur val larandemalen &r uppfyllda. Riktvarden f6r betygen
ar: A 22p, B 18p, C 14p, D 10p, E 9p. (Max: 24p.) Aspektuppgiften markerad A
kan héja betyget om den ar 16st tillrdckligt val.

a)  Visa med hjilp av den formella grinsvéirdesdefinitionen (d.v.s. med

g—6-formalism) att ,liné 3z=6. - ) (1p)
z—

b)  Skissera funktionen f(z) = (2 — 1) Avgér huruvida z = 1 &r en
hévbar diskontinuitet eller €j. (1p)

Bestdm integralerna nedan.

a) [arctanzdz. (Ledtrad: Uppfatta integranden som en produkt.) (1p)

2 .
b) f %:_-l% dz. : (1p)
1/2

4
c) S ﬁ——%. (Ledtrad: Substituera x = -2 for nigot lampligt a.)  (1p)

sinu
. 4//3
oo d -
. . ¢ o .
Konvergerar den generaliserade integralen 1f wire=L Motivera! (3p)

Tva fartyg, det ena stdvandes rakt vésterut och det andra rakt dsterut, nér-

mar sig varandra p4 parallella kurser som &r 8 sj6mil fran varandra. Om béada
fartygen haller farten 20 knop, med vilken hastighet minskar avstdndet mellan
dem nér de dr 10 sjomil fran varandra? (Ledtrddar: Se Figur 1 samt notera att

det per definition giller att 1 knop = 1 sjomil/h.) (3p)

Bestam arean S for den rotationsyta som bildas nér man roterar kurvan
y = 32%, 0 <z < 1, kring z-axeln. (Ledtréd: Se Figur 2.) (3p)
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8 sj6mil oA parallella kurser

Sststivande fartyg 20knop

Figur 1. Fartygen i Uppgift 4.

J
A

y=x/3
I

1/3

-1/3

area = .§

Figur 2. Rotationsytan med arean S i Uppgift 5.

6. Anvénd en Maclaurinserieutveckling for att bestdmma /1.5 med ett fel pa

mindre &n 5 x 1073, (Ledtrad: v1+z = Z (1( 22;(537)‘2);,1 " for z € (—1,1).

Denna serie ir alternerande om man bortSer frn forsta termen. )

7. Visa med induktion att 2n < 2" for allan € {0,1,2,...}.

8. a) Bestdm lésningen till den "homogena” DE:m ' = S—m%—ﬁ givet att
sidovillkoret y(1) = 4 uppfylls.
b)  Anvédnd den férbéttrade Eulerstegmetoden med steglingden h = 0.25
for att 16sa begynnelsevirdesproblemet
Y = y2
1+ 22
y(0) =1,

p& intervallet [0, 1].

A. Formulera Analysens huvudsats (I) och (II) samt bevisa antingen (I) eller (II).

Sida 2 (av 2)

(3p)

(3p)

(2p)

(2p)

Férdjupningskurs i analys, 7,5hp (MA059G:44051) e Hdstterminen 2009

Jens Persson, THU, Campus Ostersund ¢




MM FENTAN  2010-08-26

N N N W N N N N N AW S ¥ N B e

OL) i BX =6 b@%&?ﬂr formelll ¢
X7 |

| 5}3{ a;gﬁéﬁ t70 Qﬁi@f 3 >0 g‘?ﬂigz;mﬁ att
041x-2129 = |3x-6l2¢ @

Lat oS5 o an viarware +1F ;&@ HLG@ g
8x=6] = |3(x-2)] = 3)x-2)
Vit S0 mindee Zﬁ el gvet ¢ 30 om
| 3\x=21<¢ & Ix—2 4%
Valy 9= "% D4 qaller implilafionon G,
. here o visat el WV BX= 4 ,

Y e 33
S RN g=BX
f% ey
- (
{ 4
{
!
= > X
¢ Ly
¢y €/3

N y 'z o
b) ()= e C ” w?) , odefwaad  £or

X=0 obth X=1

Vi e aff
E Ao ?) =X
AX) = — | )T = —
oo = 5 U —x *x X g




%n//o;@m Cx=1 g on. islontiyuitet  wen (o

&

Wdva @%gﬁm
R { |

(dch‘ don  leon iﬁm@rfﬁ@ afwégm o = AL x=g
g i{x}* ¢ ool docle all £ ombe
ar &aﬁgé%%@@% [ x=o, def ar _ﬁ@{gm e halt~
bare &féggéﬂfzfﬁfz%wé?@%f >

0&/) jm’@%@w X dx :_foa av Zr‘fg,z,v—w' Vaw = ‘

= ngé = m{am )( dv = ax
a.V.§. i%: &K V:}{Eﬂ

i«H{
— bn oo _
— MQ*M}{;:L){@/XM&%\@
Er S
B2 -

= x aedon X ~ i.
o 1+ }gQ

A X
VT :;?

— x‘cw(?:/fz:m X - hm)’!*fé{z“ + Q @




Kol b VL gy - H by
Al 21 o+ x (Bxer )

HL(T} :: x (x -M) -
— @'f* %)y + Cx ‘7“4 _ \/L
R (1) - @

Aﬁw%ﬂﬁ‘@f\%‘?ﬁ "ﬁsf‘s/ féﬁ?;@gﬁg f{@ former | éa{)a/‘f@w

cC =0 &< ¢ :O@Emc;o
| A

A== A= LA
2
_— (3 :f(:i+& dx =
. A f-X™

= M{%w}w}m{z«vg =)
) Y AX _ I Xm‘éiw x:q::vsmu:%&
C j XN dy=— 282y ﬂ X= i':\?,smbi——\}—:
43 ’ SMZ[/{/ K} |
5;"”’(:,%.  cot U

, — e Cﬁw
*-’JA ngﬁ‘éf{/ e —

s (/»"‘]g (E&M M) \/(ggm éA | @ ;




Sl = L]

2
0 5 gy AL
Z o
SWViA= \L;E A H
emil= L ‘ (fg'g (4
1 [ Slar=—— du =
- - 1 L
2 Ta x/(//(s;vz”u; —“O
Stz j ‘

~ Eyifgr Mkamhm ‘
= fosta éﬁ&aa&mw«%ﬁj =

=yl 7 '2" ? (v 0,0915)
(@_@Mﬁj L fos b lperdian o, q dlec s U o5 u s

« 2 01
sa alt  J@S % _ Josul  oru

- = g

cm lsmul g

- MU= gi
AN %w legadionsmbosail

N

W




09

| _ - aAx
Gonea \Serd W Eéﬁmé f | }}{ :
1 4
Lot -

wld  en fﬁ@%”l@éﬁ{gﬁgé )y {Qg‘r 3;(;4&_,
V‘: E/IM a!f}

!

| -3
L Loy = — ’:4 = =q(y)

Vi3 |
Enligt  sabsen paf" $3 0 F 7~ @ galler
aH or f 402 dx mﬂf{(jﬁ@f @& gor
oCleyd f %@@cﬁy aet, W alt

e o7
i 3/
f 66?‘) X :':—f)("‘gl'lé’x = tl _____ - f ld’)( =
f f R—>e 5
Y R _
= M -2 X >i = -
L—200 . \
Vo Yo
- “”""2 Jivv) - R — 1 =
L—>aoo

;:-‘Z(ﬂm@f@ 'm §>M

= ’*2(0@@: 2; Z @v@j
a.v. 5 j‘?@g dx %Mw@”?@“ﬂéfv’“ el Qgﬂgéﬁﬁ

waste  aven f 44 y’j 4 &@%%\f@f;?@fﬁ f




Denvea

img;//}:;;% . a.

44,
At

(k. ©




Lot o dedla é Gk !
A x Jx® é@/ ﬁi;yﬁw gl :’f

— = Ay o=
4 | ><' | At = T Ho %}fgwf/h
2. ! /
/m iz e (- 1—/0} \5323’%{// I =

= = L/\/gZ ﬂgﬁﬁié//kﬁmg'é %Z’m;;y';:r
—1 %wwlf/iﬂ = = 2 lnap

AV.S.  avsfmdef wellan p/rsfym e
med méjiffa«%w 24 Lo~ W e T

% Jjamié gf—fmv:@ .é/df’v’ﬁﬁﬁg&f

» 37
P 1 2
== 3 4= 3
hond ymed Mé@igw - T
AX ) ;(«{ed()@/p, wcen. ) 5
/ 1
YWLj mLd (adrén 7
k)
'éﬁi = é X ol

heddon 4 JH- (wﬁ dx éaw%j géw
Do 4 bﬂ/ﬂ@@{ 5 e A 5 55%% Wﬁﬁ@m

/S :—:‘CZ.’FE;g ; 55 = 27 L [{j’jz/i,f’ ;
ety v ¢ ©




Vi o all

Ty = e (G:2)° =

ﬂc)ﬁ%@m&é@ s oala S [ S
x=1
f dg f 27’ W AX =
X/o

= ”[ %H) dx =

27 1 2 !4)%2>
= (T,{ 5 (W'X

P

e
e

9

32N\ wi 3/ ETZ —
— 1(54’)€L{§ f e ( mlg

'z% (202 = 1) aveeietor (0638 ae) |

Vi

b

Def- %Zﬂér. aft

= [1+05 =Jo05eC1,0]=

_ ; D" czm! .
= G-20ytatyrgn 057 @

vill ha el el < X1/ Zgz vrd

ko) o Maclawansave, @),

Defia ¢ @ @ﬁfwﬁrﬁw Secte. (or nez,)

och

ay

éﬂ(g@%" ﬁ’ AT 61}(%%;9 ()L{é?(”}{}{gﬁﬂ% gy f\ ;@ﬁ
Jom s 55555’ alpsolutbelsp - den 2




QKX&% &&gg é@ derpnem j Y 5’. | ‘
| fel] < [EX 20 g 5n) L .

LR 700
—DH" ) , y
é%’“fﬁ C ) (2”).”5 @'5V5 gr é’;{«g% ggﬁé%eﬁ@

(F2n)(n 1) 2yn
wndn \ Maclupuf %%ﬁf%g?%?g

] (ij émé’t, Slen if'ﬁg“ éj%ﬁ;

Ollsheda,

ﬁ e BT
(an—Den H2yn 200

> 200 (e %)

\ 3 | R |
| 50087 560512 _
VL(M)C” 3) - B

=s) T 6! - 720
5. %6512 5.5 19.
%6 20 20 Y J

=T L R N U
Violn=) = = 24

8! T
- 2yrLgE 6%y2. g%
“’;Lic) S 36.20
T yR oy g?
= L vyt gt
2o 55 e
= J9% - 4y |
1O - 401 ")

veé&@f’ éj‘( > 200 = Mfl@ ) .a. ng g%!é?%{w ‘
Al Lot Jermépa nw=4, 5 6, ... -




Vi G allle  all
3 D" (2n)! @,%Mﬁ%é @Q”’E(%;{f‘ )
Z =2y (nl)* e neo (F2nyn!) rgn

k=0
ol enal
e mm 8’
L DM ul o entel
EEDY> 50327
-ty oz, ey o 720

BN EN 18 (32% 5‘1 5 6% 5’2

A R 128+322-4+1
Ty 320 128 128

= - = 12265625
ket S ggmgr@ wed  del exabi el

V1 e = 1.22474Y98...
dves.  [elef ar 0.00181776... £ 5xip73.

= W, HLW:QWI j né{'@wz‘};,}f

wea, VL, € Hly Liralln nedosa. %

Vi psterar %‘fé{;" ot

\/) 2.0 =0 £ |= Q,_W%NQJ
Sq V&m £ Hly st G = 0. Dafn aq
@mig 5 | \/gng‘{ §€’W1%f@j S ‘ ﬁ;{ vifa. ffﬁ?&
Vin £ Hly (G alle 1€Z,  gonom wdeidion. g




Vi, ¢ HL, ¢

o Shritsln_(1=1)
\/L1 2 2 vL/L ) )
SM%ﬁ%% vmﬁhaﬁ |

o I'ndut Lcﬁonééﬁ?f) : G aller imy lihadionen
Vip £ HLy = VL, £ HL,,, VpeZ
AW{ﬂj VLW £ P/Z/P , {)é Z‘k | (,hémgw%%@y
Dd 3,;;556/“ " |
Vi gey = 2(p+1) = 2p+2 = Vb +2
< [fmctuéoﬁawsaw%ﬁm&fjé HLP%Z =

—

<

Eng

[P>17
:24-Z<24’2 = 2.20=

— e+1
= 2 = Hlpyy
Ci v. S, jVLc!L{ &hbw&&%@f’ x/en(fgmé
Ealgt  indulbmsprijpan i bl
VL}/, £ Hj/m )O/Wé Z.ﬁ ¥
fillsypmmans  wmed Vi, £ HL, sa [
VLM £ #LY}X Vwé {G)J {, 2, .@ﬁfy

[ 8x“y?

» @) "Homoﬁﬁﬂﬂ O y= Ty
@ V% & afl HL  lem  bnlss o

an fovlibion avv  8/X. Vi sec all




e BXE YT ; (Bx+9™) /% ,_

*J, ( Xﬁ)/ﬂ
B+ wYx* 8, - 4x "
T T }
( Om = (Y & gaﬁ@f alllsd
| atr {A WJE& oy ?@% PV A “‘f} — :; 4+ f >
Amﬁ% V = 5/)( £ Y= XV ﬁﬁ = 1+ x-v'=
= V+ xv!
Vi G d&oall 6 Lo Shaves
! R
v o= 7
4V 9 ,
i (sepaabel )

1> = glnlx] +C
Sidovilllored §CD=Y  belydor T deme av v
at ven =80 = =Y,
Ly = gdnil+C

&~ goC




O i volewe all X > 0

f

(Tiﬁ X=0 l(on e

sy i 6" okliaat) < pic /

4 = %XJM}{»;»—/

(Awméierécw;w&\: i x#l > 0 wdsle gilla, dus.

oy > & x >e”!

é&‘/ 3@5"’}!‘ allbsa  Lor  ><>1/@,> |
- & I e
o & T |
& %S
TER
*-;8 E : i+
| |
". —r X .
ife { g@
b) Beay MW@W@@M i o= T ol
Yo

é%eﬁlgm)gl h=0.25" " |Ba Sver [4,7] p2d
don  [Srhittude —"g!iérs%fgw@‘@éﬁw

Det @Z’M all y 9'= Llx "5}) mod
2 | 2ﬁ0{6} 30
9

M%’ T .
:P%érwdw b‘wﬁ&;cm e ﬂz?%\ 2n { chafl 5@,&& @géé%"m

L;ng:z/;g%




g%fmf&f&m v della [al] :

Xpry = Xatlt = X+ 0.25

z

Un-t — +%£(Xms%h) %m+025‘7:;w“”
=y (’1«:- @'25‘%(”’> ’
v 14+ X"

%VH’/I = (ij"‘n I/) “p(xm%) ‘FZL‘(XWH/QMQ _

2 z N
= 5m"‘1’“0 726“6 In_ 4 Ut >
T+X," X5
Defla ger s{egon
Xy = Xo#0.27 = O+0.25 =0.25
g g(%egﬁéw'é’% wj i%éﬁ%ﬁ'f‘ _A
1+ X, -
. afa: _ 25@
2
’ Yo Uy
= 0 7 =
%W '(jd +0'12§v (H-Xol 5'5“}% >
_ L2s® N\
1+ 025 (“”0 | 5%0-252‘>@
= I+ 01258 +0.125. 15625 3p0p

| 1.0625
= X1+ 0.25 = 0.5 '

o= Y, (1 025 .M);_ 3 g%‘éﬁz)&*}f
= 4 /13068 (1 =

, ;‘ ﬂ "2 - =

o 2«.%@58‘4@00’«%@(/%%%@88\ v T ﬂlj =~
g9 0.5

< 1.605Y




’531" X, +0.26 = 0,75
02§ 5*2_ ;M §3€f( «;

wgzg(

v 7 i{ggg

Y, = Y, + 0025

~ Z.6loY

Den m/u/\/)@\d(m

= Zﬁ'—’g,gﬁf -

2

L&owm*

v 863 +o. g . O

l#+d.5%

!

= 2.6l0Y o125 2

~ 401y

Vlj N ?@2

4*)( -
éi@i/

l4+075™

Mﬂg@%f
I+ (ﬁm@

LN
Y. @3 >
Ak %Xﬁz

> 2. 95:3572 > .
)—~0.75%

N V095"

4,4,6, >,/
X,

2?‘@@3}

= 02’5’% .. |
= 421+ 2 $>N2éffwf@ii§.ﬁ>ﬂ

= 3 F006
= ej}w/zg“

Y

A5

;-X
0,00 1,00 00
0.25 | 13088
0.50 | 18054
0. 75 2.610Y
1.00 Y o1 ;[{ ~




TOWR — ann, ey W G i e, G D G e o o o

: . . x|
000 axé{ 0.50 0.%5 | l.oa
(Notew. alt dan  exalio 5&%@@% A0
1 *
VIIM leon h&t;‘(lé’fJQS gmm all %(—: ;_g;;;; P |
Sepacapel.  Felet e, = Y= YClxn) Vidar ifj enea,
€ = O | ‘
Q, =~ 0.0156
Q'L TG e Qc 06 iQ
@, == 0919 9F

Felet  Lommar 7 §@fO0 oo il Lilfe motlos

Cevan | vid X = 0.75 . )

Se Ferekishg 6 <t 182,




