A5 Saudy 0 53 ppadi 3

) s e Jale S8l



ketabton.com - The Digital Library

L g

-

S0 W) e s gAY (53 3 (2 et Alug Leddl oo g Y Ly
PVESVRPEEY | (”falsch“) Sl L el )l o g;u\m W (”Wahr“)“i:\iig_) “

o) s b Bhaie 3 2 628 5l ¢ (S4BT 4y 0 pu A 55 nday cstis
Aaa ol 5Hsi Al el b s (50 s e (5 ey (o5 J s 0 silac
S Jb 4 ga guuS) )y (25 45 43 &ia

Sl Wy J e pad 52 248y Y

Ly

o L Lis yo el (60 i sigde spegl 3 22 anh a1 A

L g

p g e s Lo e @\q_gad&gaJﬁqugQS@fjlﬁ - B
o3 Wi U W g s

5100 558 Jass A il
\J@A&icmu‘g}a‘};\&ﬁwaﬁ\A.M‘fﬁﬁjd\m\ﬁ)ﬁdﬁgdlﬁu; )
Sl 4rd AAX S8 e v Jgegladdgeaily Lia, UL glealia, b
.45‘9349:‘59\%\._\3‘@3 MJJ&@f}leUJ@&@JMJJL@JﬁU L;.QJJlS

(3,5), (5,7), (11,13),... .

23 (G5 19.4.20062) oy sisdie ssijesd 34psl |y sm duns) 5 s

16869987339975- 2171960 47



ketabton.com - The Digital Library

a‘)ugs'\jSo‘)SJ

pdé;)é&.}d{daﬁé\.&—\vcﬁn;& : D

GJ}#@MQ&»JJ\M&J@}J 4;1\3@45\&‘5343\33}5}:1\3

SosheSalga 1 S5 Sl

(slai b alee 15 ) 58 48 )2 (5 ) an)ohaie

5 o slae b S5 S U a0V 4 o3 S sl ol am b il

Konjunktion

“psal

Disjunktion

EEPVRERR

Antivalenz

A% )l Wl

40 g4 93

PP

ANB

S d P

A8l e s oS Al A

aily S
RPRLCN 39y g i
' A8 (i
A
1 4
—4 A FRREAEE
s A) S A



ketabton.com - The Digital Library

S Aigis )l

Implikati 4
mplikation e
P A= B B i b4
Sod s i B 4 b5
w,y, B+=A 03 Lk

A

s A )

s B

6 A ) )

L ( B
Aquivalenz e B il b i
. 1 < A 4y ..
Ayl g B s L )

Rl R RSPy
ﬁu.uy
FINENE
Se p

>3S0 Sy Slamuaipnd b S5 S gingly gl Bhleay 2l g0
L FA el = Al el g ALSISaal Yy o A

A gsliny A > erolis)ails S8 B o qeiy Sabar ol
(st eaS i) b Lo U b ol Wiy b S ¢ (a8 53 s s8I0

(L .o8Y ) vel (lat. oder) 2 (o cexaudd gl 4y va s asdio bl S Lol
PO T T R T R TRO PV MR JERT S 1 Gy - A FICIE S - E R E g
S Ay e LSl o 0 JsmagwaS co - el S5 o) 2 )

RET A P NP SEXTN ERR3 P LAPRS TS PR IR I RCI g PN

) S el L ol Mg e pea oY Al (Sl sisne



ketabton.com - The Digital Library

4) NOT (Negation) =lS el Sl al (S famas) g med 4
((USiaunn ) OR (Disjunktion) «(c<issiS) AND (Konjunktion «()s
(48s)) i A o ) EXOR oder XOR (exclusive or, Antivalenz) &
NOR ¢ (0SS s5845) NAND (negierte Konjunktion) s 43 s o )
NXOR (Aquivalenz) sl (ciawnd s 55 43 ) (negierte Disjunktion)

35 S o )l (43350 0l )

SaS ¢ « Sl 1 S5 S

AS 55 st 4 e L) Ws AS ws (A (o S s D g mise d s S
S omda AP — b s g Jubis 25 a8 5 g i B WAl g
Ly Cpsa A Ay (- gl DA g g S e

45 - gl 2 4 -l o

oS oA e Ul S G o2 s s Ly g siade s
o JS s ookl pisSlaan) b Ay 3 ) Ll b s 30 al 0 0 (5 A s

(AANB)V(ZAN=B) s A B ;4w

Aquivalenz:



ketabton.com - The Digital Library

(AN-B) vV (-An B) AZEB
Antivalenz:

radlil ) 45 Y 55 b pdSalial B
-AV B b A= B —/
A

LS dg (o ooy SO b (31 A Fie (s Y Al s ) 50 (628 g pun
Sighd Sa Gyl (1) 2ot b eese Ghos Sl (gl Jg gl Gl
82 (0) o)) Sigld aS b 2

AN Lﬁ)ﬁdjs‘)jwﬂ&yw (M}L) ad.'tj_‘g\ a0 e DIN 40900 (2 2
2. SHs S ediggl o (S seSare e 4dR (Jihatue) 33 S )Y
(5 (5 3 Al Ay o s (Sl S (s 0 Gl -



ketabton.com - The Digital Library

Konjunktion Disjunktion Antivalenz
(aSais SIS S BBIBBUBtE
A A— A—
& —X =1 —X =1 —X
B B — B —
Negation Implikation Aquivalenz
s oSl 405
A—o A—
A 1 p—X =1 —X =1 fp— X
B — B —

NeE L.,S,)Jb. Identititen JsiiS Qsdiy "Jl:‘j silac L;Alg_m
Assoziativgesetze: ()53 siba gul

(ANB)AC = AN (BAC)

(A "'v"lB:] A C = .{'1 A (B A% C:l

Kommutativgesetze: o sl&iady b ol o8



ketabton.com - The Digital Library

AnB = BEnA

A Y B - B Y _("1

De Morgansche Regeln: s (8 5 522

Distributivgesetze: (8 s sm yiwo

(AANB)V C - (AVC)A(BVO)
(AVB)AC - (AAC)V (BAC)
Pos
—(—A4) = A
AnA = A
AVA = A4

Alternative Darstellungen: 45533 (b by 50 i)



ketabton.com - The Digital Library

’ A B = —AN = .t —
[mplikation: - AVE A=-b
Aquivalenz: \ A= B = (ANB)vV(-AA-B)
Antivalenz: A#B = (AA-B)V(=AAB)

(o Jlartinl (S 639 o g Dl g by ) 4l g a8 iy

by 5 aSsha Cad 5 by Lng (590 45 Ziel ) 3 (o3 ¢ Adns L odldl Bhaias 5
Kontradiktion ¢85l i £ wlaa Tautologie o= o 555U e s Lt U ulea
A Aaduo w3 ulea s sl Jig Sedldlogy ol oS b
i osb Gl siaiS laas s g A

bzw,

Av-A=w An-A=1,
bzw,

AV w=w Anw=A,
Lsa.u\m
bzw.

Avi=A Anf=1.

Do Sl 1 S5 S



ketabton.com - The Digital Library

Al @‘5».»\.36@2d}ﬂ}¢i&d§5}l&}#ﬁﬂdd}‘O}:\GO\S‘)}A&JJ
djhgmy@\du}.ﬁu\s‘)ﬁgdd ‘;&dﬁjﬁ_&\_}&a\ d}:\c‘)kﬂ&"_\u‘)‘)\\:ﬁm‘)
G alyg )y (S

(~A)V (=B) —(AAB)

A B AnB —-A | —-B

W | W w f f f
w | f f flw w
f w f w | f w
fof f w o w w

y patad Al a8 5 )l el () g 50l il g (gt )l e ecpdaSalial
.L;A:"\J 45 Y 43a

Wy 2ol GsS alsy) 2 sl ity

lz—1>1l=(z<0)Vv(z>1)
— — - . -

A B
Do) a0 0588 (IS sy 00

“B==(z<0)A-(z>1)=(zZ20)n(z<1).

2lsy A= B GaSohal aws gy 4l



ketabton.com - The Digital Library

lz—1|<1l+<—0<z<1.

52 Al )l ol o

3 oy iy et 3 lSalial AS ¢ A a8 Y Asdi b e Ly
(~A)WB=|z—1<1v-0<z<1)

(S Jdo

g by odld) a8 g5 4y Sl o

L. (AvB)= (-AA B)

A a3 Y Al Al (58 ) ) sann 3 g 4dsun) g piSlnl 35S il
—(Av B)V(-mAANB)=(-An—-B)v (-ANB).

—|AH\(—|BWB}.J aJMJJ\ﬁ\ﬁQJUL&‘\JOFGJ#}H):‘;’JJ

.0
L=—4 e suing ) bseie) i) B g s Jusy

G WSy o LA bl ol il Cunle iy Lol alaia o
e PR PR P (PP S PEEN

Alp "AVB) _4.B L
W | w f f f
w| f f £l



ketabton.com - The Digital Library

L=-4 é\‘)d\_\u&y(.&» \J@Aﬂ\j
Quantoren 43¢l S

El)}b\ji_!}m “;'1}.;\.'\]::)\:33 “oJLﬁ”_.)S}ﬁ d ¢ “Lﬁ)jUj:‘“‘ “jS}AJéJ
Alp) ,
S ) Ao DAyl yaig sl Sl golleainl Vg S J )

p
Lﬁdéd\j@cadéﬂp C;.\MQGJ.}.;J@ }A\chﬁdﬁcg)ﬂw\
Schreibweise Bedeutung

qji&.d Uixa

-

dpe P: Alp) A(p}@w‘-ﬁmd‘gs)&# P 4P Sg

(g s
¥p e P: Alp) wolin, AP) e P daed P gy s

(S ad Ao gii S b Jlgead 2 ity g le0
—(Elp c P A(p:ﬂ = H}J c P _l.{'-l(p:l

-(VpeP: A(p)) dpe P: —A(p)

il L S el sl o a Sl dee sl J



ketabton.com - The Digital Library

Loy ool (Sgss (Sl d gig sl S

Ye>0dn,VYneN: n>n, = l|a,| <e

(< )5 os o Lime a4y 3 S Uyl

aq,aa,. ..

an
\élLA -3")17}]?'3 L;ﬁc)ﬁd@hu&&ﬂ\dcg):\&m oL JJS‘XT’,OJ
SIS A 2 bl SHpdade s R Q)

(ot J2 0 s 435531 S 5l (B W5 5 ) (o ¢ A Y (el s

4V,

oY 4A gl S e gl g gl A — L Syl Y L sl o
Z" -

i o

—n>n,=|a,| <g)==(n<n.V|a,| <) =
=n>n.N|a,] > ¢.

‘e A A CHJL:;}ZMAU“&J«J

de >0%n, dn €N n>nN|a,| = €.

(an
SR> b gy (gopaa ER RPN I (q;\)z)wg#@umgagu

, | . LE>O0
oo by W el axa Al o g A s Sy ) A

Sl ga (Ko S



ketabton.com - The Digital Library

439 9 odpas
G loada Al lhs) A (S dsst 5 A @SB (Cstatisg oy

A= F.

sl B e daxa gy (mamd ) Sl s i S A sl
REEREETB)

Sl g 1SS S

J.Lﬁ\)é(oﬁ\dﬁ.ﬁ)@dﬁ@:cﬁﬂ)ﬁ@«}a\\J‘daau.duaﬁo‘)\:ﬂélud
(52 Al a8 Ly 50068 )Y 5 (alia) g2 585 50

A ’ M ’ B
0l o)ﬁ(j}h;o)ﬁggﬁyé\.;\ﬁj}@cdyh
03 WM}J}M}SHJJLSSC_MA cﬁ@:;d}\

).1\)34_:};.1)5\,\“4.\ &&(8%@&\&}@4;5‘2\}:6@ Mﬁ\ﬁoﬁa;ﬁja

ey
A(CMB) A(AMC)
é\)ﬁ(ﬁ&[ddd}j(}j\)&j }\ &i\y_m‘\:i\.ﬁ‘\s

qACM =""%  qymeB=""F

[
[



ketabton.com - The Digital Library

B2 | T

%9 a‘)uggdédj\

7 /2 a+fB8=mw

A 5 g o2l

B (sd)aiis e 4as 1 (o f) Sl ) gl o slig oa ool g2
2 VY Bl ey beasSe )V = B ( &nALauy
:‘ﬁggﬁdh'ajaﬁyh cc.ﬁ\,ﬁ.@)\j MA\AJ@};\}J}\J}

VA(=-B) = F,

. F:B 173 F:—J' ﬁﬁ&jﬁ&ﬁcadﬁg}wJUaﬁa)u F Q
A s aSs g Sl 4

B=(-B= F)= (-B= B),

(S5 (5540 Sl ygaS

il RS oSl g 1 SO S

A5y - Ladlil ) a3 LY g plusalial

VA(-B) = F

~(VA(=B)VF=(-V)VBVF
(52 A8 )l o o .



ketabton.com - The Digital Library

(e 45 (Y 435 Sl B g 3 g jaadi 3 o Lire (50 43y (g5 Ly iSliay) 4S
Sl Foglealin )b o1 a2 aSR gy lin) B (Qusd)aiise ab o
& e B Al

Do Salan 1S5S

Lla.o(_zgdé\.g:\d cddd.'ufiz\‘):a\ ﬁ@cﬁ@o‘)\;ﬂ‘;ﬁ)ﬁuj‘)d ‘F'IJ)...'._:DJ:\.;.»UL__QJJ

i
o
N
I
|

L,.SJSJ}L:‘U'“:’.°JL£L..‘)U B mﬁ@cw

o PiaEN, gegTipg)=1.,

é‘)ﬁw‘ﬁ&\d@ﬁﬂow qu}\@}S@)AJ&g}}ﬁjj

S MR 4 gaae Ciabioge o Pojupgad pE@Ua.AL_;JA.::\A

oy sar g Aldal =277 5 L p=21 2 sk rENﬁ
sy —B Qs S S ggT(p!quzoytﬁdﬂ}\dld.r—
geT(p,q) =1 .

@Uuﬁfag\a‘ @Gadé.ﬁh'a}@:

(-B)=— B.
(s lia) B aiiae b cuiaiday gaa bl g4l

459 90 5 Y Al (piSail o g0 2



ketabton.com - The Digital Library

A8 Adsss oY A iSail oy 9 (25 A 0y yial Hb oanda Sl
3 20yl Y a6l (g3 Fegslg SShya neN o Al[n)
P8 NN RPR VR VPR CERURT) RELPAPpPR PP,

s Wiy A1) > b du GaSanl o g el

CriSanla )sa L A(n) o 08 D (o> sl i L Al pladS gl 1 s g
e cga iy aa o o Al A (B85

An) = An+1).

wSgaa od MEN g5 0 An) s by

45 Y 433 43a 3 o la sukzessive w@gﬁawejﬁy&ﬁaﬁa

u"aﬁﬁ.'.“t,.sﬁ.:""“J}ﬁ)“ olt:dnu:}l J&g‘\.ﬁo)g nﬂ:lddﬁ&fﬁﬁ\lﬁ
LS}SQMDJL\J ?'12??.0 J.L-nsa\:u

a8 ol (o2an 3 sigaae (_sla ) e

W e . .1
A(n): Zi‘=1‘—|—2‘—|—---—|—n‘=6n(n+1)(2n—|—1),

o Jsss o e (BISN 0 ) 53 3 (20 58

A(1)
;( )dﬁ@iﬁd}\d



ketabton.com - The Digital Library

b (R8N S

A(n) = An+1))

-

n+l ljl l)

.3 n+ L.??;"— L
E 1T = E 4 (n41) = +(n+1)°
i=1

Aln)

_ (n+1)[r(2n+ 1)+ 6(n+ 1)] _ (n+1)(n+2)(2n+3)
6 6 '

.ﬁdw\é&\)ﬁ\ﬁeaji‘\g caﬁé\j\.@}J@é\ﬁ ctg‘)ﬁﬁ}:\s\ Sl 2

() 3

d1,Qz,...
00 5 Sga A Gones
A= {ﬁ’rl,ﬂrg,...}-.

Sle gl 22 5o (038 S) (S usn el A en Ssias
A={a:s ! s E 2a}
:Lﬁjluﬂu\lﬁcﬁj)&w';}&iycswo)\;ﬂ@dd

Jaisd lize



ketabton.com - The Digital Library

ae A . s Ss Ada
ag A DY Ss Ada
ACB o (cus p)sms A 2B
ACBE | oy (cui s msn AB

Al sy s S5

|z| - :.wl—’”’(_s‘);’w
|A| < o0
bl ulaen dﬁgdgaﬂqﬁ‘gg)b)j\_;,é\zoow\m a<

SRS ARA (5

LSl siSan & S50 5348 S db sl om A e
(oo om b 2| Al = |Bly s ts o sis Sl S sasse j iy o

> Bre g2 49 13 s S i il 68 P'{A)G)f\;)';)gd};ai«;l 3
P(A)={B: B C A}
|’D|:A}|=2|A| j\ AEP(A:], lﬁ EP(A:] 95)3‘)‘5\_)5).»;_5341

S Sl a1 S S



ketabton.com - The Digital Library

G (slael) 1S

‘;o).od\.uu.m\gum Lﬁ)\,}uo)\:ﬂa‘)ﬁgﬁ};\st__gﬁ\ﬁd

Z={1_l101l1}
2laet Jg3

- : eZ,ge M gglip,g)=1
Q=1{p/q: peZ, g N ggT(p,q) }:\xul_}g}é\adm‘)

R={z: z=lim, o gn, g € Q} y
rlae) (s )t b day

C={z+iy: r,y eR, i*= -1}
) slie <

1S J S an JsiSlaiy a8 55 52 4y

Rt={zeR: z>0} MN;=NuU{0}

Lgm@lﬁﬁjj‘\jddj\ )\
Jse
Ry RIQy @ QF Qf Zy
. ) R_y ) ) ) ) ) Z~
Salsaa S 1SS

Hes S s 4
:gd@ﬂ&s&dﬁ‘ﬂo‘)gﬂ B}\A }.L),}.Qb}dd

(ALl 4l



ketabton.com - The Digital Library

AUB={z: €A V z € B},
(g td)t
ANB={zx: €A N z € B},

W (NS 051 o(B8) OsaS L CaiuaS

A\B={z: z€ A N =& B},

(054S) oS (S5
AAB = (A\ B)U (B\ A) = (AU B)\ (AN B)

Venn-Diagramme ) Sba-gy asbiday oulsy (olle g9 5000 (S 5 08 g2 4y
(Y (535 Uk oy

g

A U B Vereinigung:



ketabton.com - The Digital Library

i symmetrische
A N B Schnitt; A\ B . :
Differenz: AA B Differenz:
. ‘ BCA
B pbeod o d maisad Sy A e giags 4
A A

g o ER LTSS ST
> )
Komplementdarmenge :

Vereiniauna:
ereinigung B = AN BSchnitt: A\ B = AAB

A=AUB

S ) s Sl s 1 SO S
10 8 el ol salee g 3 2

LA sl



ketabton.com - The Digital Library

(ANB)NnC =  An(BNO)

(AUB)UC =  AU(BUC)

O (Sl by gl gaS
ANB = BnA

AUB = BUA

Morgansche Regeln:
el ) old S j5e 2

C\(ANB) = (C\A)U(C\B)
C\(AU B) =  (C\A)n(C\B)
P8 gfion Yy o
(ANB)UC = (AUC)N(BUC)

(AUB)NC - (ANC)U(BNC)

.-"""-._.,"v"l LSIAA-:.’ Mu,ﬂdécmehd\jjsdﬁjsﬂ )-m\ﬁ@-'imﬁu-*-“ﬁ“
saSm s O\ s

DSl g S5 S



ketabton.com - The Digital Library

(s b . e s 0B el US)sesraaaS Ay i

reC\(ANB) reC Nx ¢ (AN B)
sreC ANzgAve¢gB).

ad‘\iq)')\)g\‘)ga).u&&}‘)’J@JJQMG\@J';\@AM}}J&}:\E}&MJJ

(reChrxgA)V{izreCNheg¢B)esxze (C\NAUC\B),

S8 dasy AlsalS (Kisiise (oSl
Sl S S35
oA Y a4 Sy a Aedd gl IS ) g0

C\(ANC) = (C\A)U(C\C) = (C\A)UB = C\ 4,
C\(AuQ) = (C\A)N(C\C) = (C\A)ND = 0.

e A Y A8y Suo @B g gu ylan D

(AUB)NE = (AnB)U(BENE) = (ANnEB)UE.

(ANB)C B  (ANB)UB=ER
6 @45\36 L..;‘)J‘)}Lgo)uggl‘d

(d3) @ s
230 s sabile g0 s sl kIS B A smes

AxB={(ab): ae ANbeEB}.



ketabton.com - The Digital Library

(s sk

(a,b) = (a' V)= (a=a"ANb=1V).

s abose o (10 =1bal ) doun ooms e g g
83 5 )& CF“‘TA-):’LS«QS

S paS @ pia s IS Al Lo lgon a8 S48 4

Ay x - x A,

cggjlgﬁb.}d‘)f.;é\s_o)n ﬁiEAi J (@, .. -‘a“:l 98- sebaia g
NPT

At =Ax.---x A

DSl g S5 S

Relation (s> )

SsLe s JAS Sa) e S5 B uowaSs AuopaS
s sebiedl  Sgia b GSdiss beddl o yu So )l s GBS s

(a,b)
A R‘\S\:i"g\bﬁﬁ _gd&_ﬁaw &JYM}&J\J\J@ 05 ) 9

Aj\adé%‘)\‘\ﬁaﬂ ba a @ﬁ\} _adaﬁ#ﬁg)@g‘}#J\SJ B
aR b S o )W 62

aRbe (a,b) e RC AXB.

Do 5 S8



ketabton.com - The Digital Library

Relationale Datenbank <SGk Ula 3 50 ) 2

3 ASgay Sy aail o3 cecsalb-llace o S )l o ALy pdaigal o
o Al o a sd dsSHsdsn 5803 3 s sl s (e aSd) sigw

gshiadlis) (Sepd ¥l el S S

Lfguy)suﬂlgﬁséggas‘yﬁg

Mitr.-Nr.

Name

1000000

Anton Antonius

1000001

Berta Bethel

55

1000002

Cornelius Cornell

r | 1000003

Damian Damien

V57.01

v | 1000004

Egon Ekel

747.02

t | 1000005

Frank Frankfurth

DL

)b gy ppedio o)

N STTABE

S S em S b (S eonen el abar b
SHA A S A

s Ol g 1 S8

SETESPUS

S dsmbdhasgoy g BCA uy)on (8 A4 Gonenn

(65 S A e R JR 2 (S a4 ¢ reflexivsssls )

Yaec A:(a,a) € R

SRt dsesS el S5348 ¢ symmetrisch (s _ie s




ketabton.com - The Digital Library

(a,b) € A= (bja) € R

fl 48 Y ) S 43R (g e 4l 4 4K ¢ gntisymmetrisch o iass )

(a,b) € EN(bja) e R=a=1b

(e AS G (S SR ads Aije g4l aS ¢ transitivoss ¥ 3

(a,b) € RN (byc) € R= (a,c) € R

fe Sy e S Saa Hdemarey b Seies a aSctotal AU

Ya,b € A: (a,b) € RV (b,a) € R

oS A )see 1 55 sy s BT 5 S e sa ¢ saSdd ) 4G )l 5 5 4S

cl4 aRb 2 a~boda;dbylhah S dh (Sl 4 nl )
P bdis) s somdn 2SS 4 Auon Sl » .S I
S Sl Aom disn (S5 e G B emas Y (BN
A8 53y silise Al (Sgiosn o S Alla b ay (60 48800 ) on 0
A Slla (1

sl 522 sl saahian w8 gy sl sl (5 el ¢ sl ) A5G )l 6 5 4S

a <b
U (om )y 22 akaian a8 S BSd R4 gRB
<
_aJMl_%.Laa).n Q A}\d)ﬁﬁh#(dﬁjﬁ)b}.ﬂ&qﬁj
Do 5SSl

C D>
T ud S b s S P oy MG

(TR BT TR VL ENTER PN



ketabton.com - The Digital Library

ACBANBCA=A=B8B - ACA
3 s A sl
ACBCC=ACC
(N SHhyeomad M a8 ool é s 3

HUS IBT FREAD NP UE SR P S PR PR PENPY

a,b € M,a#b:{a} € {b} A {b} € {a},

23 4 dabaia U1y o e a4y o

Suomlga M o eonebh e aasd o)1 (S5 o e S (S
Al = 4] P(M)

JEN:P) g b DS A sa4dn )l il
|Al = |B| = |B| = | 4]

(s e smm)
A= IBl=[C]= |A]=]C|
(o2 5)

Fosp 5N

Sea Sy — 4l de g 4L Sl ca s al )y gab sonen
4 Sy o aSgiay Slua gl il ¥ Al gigsd s

M=1{1,2,... ,12}

Dot Y (S pa (S

# 1 SN s Y r Hyy
(Sisedgle apuda) Fpdas p S o 5z S
¢
SH sty s oz TH2Y



ketabton.com - The Digital Library

17 7 P %)
10 - A A o - - - 10 - - A
] v v 8
IS . . |S - -
4 = = = ] ] ] 4 " " " "

ot .
o x .

. = 1+ 5 & 10 12
= 1+ & =& 10 12 F
Ry

L G Sy ke i MM (<l e s
=4 S5 S sl A e sl 5l S egm By (S
Saig N 3 Sy 2 =04 y=0 ) ) 2 SehagnSy=06

SO S s =09 5 =4

(zRyy AyHy2) = 2Ry 2

REBENISPE

o8 Ja Ay (s 3 ) g (5 yia s ¢SS ) (03 S Gyl (S
(S A8 R R g3 05 4SS

.a)u)}jﬁ;a})gigﬁ:}\JjﬁtﬁJdco}Jcaﬁj Lﬁ-ﬁ

&I SeSla 1 S Sl
(& L Sy i

s;ﬁ}ggm}}lﬁaﬁ L;A.'a\,m B owesn4 Adﬁggﬁdtﬁﬁ‘z’f CraS8 5 g 3

ala sy b= fla)e B SSU s de S8 e 4 Se aEAJ“’Lf-
ERS



ketabton.com - The Digital Library

f A—B.

S larind 3 a8l (g2t o Hll akai - S 63 o

a—b= fla)

oo 1s2d) bog s ol oS Jb Sn )l bgoia d byl
S b a4y (S8 el

Con Y Ssem 3 Ay So BJJchL;Q;\SLﬁS@Ai&&J:&@MYA&
Loyl Seiima Ao dasS S n B oy Az, 84 (S
Osibo s o5 aSy Allg 4 o)l (Ssipo A4 rabdlla a4 gk

Sl e mabadig p Al o lea gy gl

PR EOR TR T PERPP RN P TR T U SN PR g5 e
oo d g ) aaSy 4 Suaaih (6 (KsaS s pa o lies g4y 12) )
OIS g i | ) 43 48 55 (5 SR 4y cs S U3 IS 5 (858 4o L

S s

S i) g Sl g 1 SO S



ketabton.com - The Digital Library

s (U)Sh L Sea bl
closdias B o) A spses
f:A— B

(S dl A8 pa¥ 4l b

a 7& a’ ﬁ,rllr cA
a2 4S8 injektiv Sl Sag

Ja 1P J DJE\S
 fla)#f(@)
S5 5 Bua
ac A be b
sy O ol & 48 surjektiv (S sh) b 4
f(a) =

EPS

f
Goeba ol Sa (Qb) S bijektiv (Shsh) 4

e adlis ) Y A al S 3 (B eaS alS

2

o\

&S 4injektiv b asurjektiv bijektiv

f R—=R

CTER S SR T (52l 55) sSIsh 58 50



ketabton.com - The Digital Library

flz) = r(rQ -1)

weder injektiv, noch surjektiv surjektiv, aber nicht
@b 44 5 (S 4y injektiv
S A S sl 4
v Y
'y N
flz) =e* flz)=2°
=" e o
nicht surjektiv, aber injektiv bijektiv, d.h. injektiv und
S A S palia 4 surjektiv

Wil S bngiah e
e



ketabton.com - The Digital Library

e L4 (misi by 5S1sh) 5 i
Verknupfung von Abbildungen

g B—C \f:A—r-B

L 435 0833) O S Ly 43 5 PRSPPI

A (MH\.;S::_)“

a+—(go f)la)=g(f(a)), acA,

a8 sl (S el S ol 4y ) s sd iy aS (5 ,Y Al

b g
A =~ B -~
gof

a4 N o@\.'\a.nggd‘\.gbcadjﬁ\:\i)u\b\u

(hog)of=ho(gof)

codd gl Jga ai€ A 4y Sa s S Bua
GRS Sl g 1 S35
Inverse Abbildung(& b ‘5\}5-') 8 (S bl 4y

fi A B
JDJL..:\S @bgmd\qayd

b= f(a) < a=f(b)

. ff1:B—A

L0 &y y=0 @UU&L}Q@&_\S&Q&@ L5JYM



ketabton.com - The Digital Library

f
A ~ B
f_l
fro 2= /(f(a)) ,
LGS @M&Jg\dcgd AS).\L;JSQ\&M
s piad s
GRS Sl g 1 S8

Fakultat Ji_ 5358 L ‘_;J)S\ﬁ

S pa PS8 h el ek o s gedla

n'=1-2.---n

o).nggdédg é}ﬁawddd(géb n Lﬂtdﬁujl)tg‘):\swé\:m 6y
0l =1 18 oy i (S ) a4y SIS

Ny e alai s o gLl salidan Ll e 2 ! el (R
)

4l Jse 8 Stirlingschen Sl jin s clla Ssiginad n! o o)W 1 sl
s*:‘ Jssss Jso GAPp A g4 )Y

n! =v21n (E)ﬂ (14+0(1/n)).

W E S

DSl s 1 S8

Binomialkoeffizient (s 5.58) 43 sm yia a gin 3



ketabton.com - The Digital Library

:jﬂﬁﬁﬁﬂeﬁdaynzk JDJIT:J n,k‘ ENU 3

n\ n! _nnrn—1)n—-2)---(n—k+4+1)
C(m—k)k 1o (k—2)(k—1)k |

A oL SS Sl qald gl =1

(5)-+ ()-(5)-

()
2y e T

SSos i

O smd 0 9S8 - kY on @ oom S o2

Pascalsches Dreieck (‘i‘ﬁﬂ)dijifji BN

435 pa o sis 3

n\ mn!
k)]  (n—k)k
ey (Sslse B selaa 45 u4) Rekursion OsiosS) @aY o
n+1 n n
()= (22)+ ()

GV AL LS 53580 ISy 4l g ol (S0 L Lasdh (5 300803 o3 40
L9 e g



ketabton.com - The Digital Library

0 1
(+)
! 1 1
(&)
(k) 1 2 1
(k) 1 3 3 1
(i) 1 4 6 4 1
v N+ S N+ S N+ N+ N
(5) 1 5 10 10 5 1
k
S (Sl g 1 SG sS
5SSy ol
(n+1)! n! n!

ntl-kk m-ktD (k-1  (n—kk

(n—k+1)k
SRTE> BT Sy m ! a

n+l=k+(n+1-k),
FENEEVE T YT
GRS (Sl g 1 S S

Binomischer Lehrsatz 4las (o )3 o sin 3



ketabton.com - The Digital Library

e L Osh) Y sl b deate 0500 (5 GAS by e oyl asin g
(o dopdis )5S

n € Mg
16S By ol AB

(a+ b]”_

a™ + n a" b+ " A" 4 n_ ab" 4 B
1 2 n—1

n==22:3
:°J17:J . 34\5}3‘_9‘35\_\154.:1
(@ +b)* = a® +2ab+ b,
(a+ b)° = @’ +3a’b+ 3ab” + b,

(oS dss Y A ISy o) 5 3 (20 oS e a im0

3D A€o ldn=1 5 n=20>
/0 0 1
Z(k)an_kbk=(ﬂ)anbu=l, Z(k)al_kbk=a+b

@ SEhbaa) el bl g s g salddl



ketabton.com - The Digital Library

(6 9.6 S Bras )l T s

|::£E—|— b:lﬂ+1

(a+b)(a+b)" =(a+b) Z ( E )aﬂ_kbk

k=0

~ n n—k+1pk ~ rn n—kpk+1
k_u(k)a b—|—Z(k)a b

k=0

n n—1
o i ( E )aﬂ,—k+lbk n Z ( E )an—kbk+1 +bn+1
k=0

g+ 4 ( E ) gn—k+Lpk 4 Zn: ( L fl )an—k+lbk _|_bn+1
k=1

g™+t - l( E ) 4 ( kfl )] gt kg 4 prtl
k=1

Identitaten fir Binomialkoeffizienten (o) siaiS o )l 53 511 yia p st d



ketabton.com - The Digital Library

16 5S Bua g3 8S sV o)l 5 gm pia agin 2

k

n n—k—1+1
(k) = ;( ; ), k<n,
n—fk . .
" = k_,“rl k>0,
k i=0 b |

s Sl g 1 S5 S

céb‘\SwY&wJJJe}jﬁgjéj ‘;\}l«ﬁso‘g\}.ﬁgf}l

I[EL—I— b)n _ Z (z)an—kbk!

k=0

(oA Y oY Al Jleatind Ly Lo 4 Jsad CnosSa)y 2 (si S a0



ketabton.com - The Digital Library

Substitution Caaiuss b el G 4 3 (S 5 slue 53 4

_ (n—Fk)«—k
EABEAIEH FRIPE PSP TN

N E G amn (S asfn JBilh 4 b S S s JAll

REVISPES
1
1 1
1 \ 1
N
1 3 3 1
~
1 4 6 4 1



ketabton.com - The Digital Library

Kombinatorik von Mengen < sliuaS 63 s by g3 239
(5 JIS5 QUS yi i gy paedia Lay g2 ol (S by 558 2 S silinaS 0)

S salide 772 G > Sy ami S gL galida o Jsa Y
Aol o ool ons Al e masS s KU (S Sk Aak e
AiaS g lelal (Sayaiy IS8 ¢l (S ) e N »

sortiert nicht sortiert
i B (oY A gga ) fSE a)alaia alia U
n+k—1
o _pu )\)ﬁ‘\j nk L
. - T
oy LSS 4l nn—1)---(n—k+1) (k)

SESec Sl 555
a3 IS5l A abie Ul i il g el
(! OE SSal el R et a 5o iy Sy el n s aS

("k' 2 Cﬁ))::’}st’&“ (H_k—i_l) jcaJEﬂﬁ}JJQ\j\iﬂ\ (n_l)
ASgis iy ¢ ol S

nn—1)---(n—k+1)
_L;JXQJLIQU\S\A\

o -~ ™ ™ I - .
S5a) ohtisen S5k 2oaeb disesem B Lo
62 (0w sl sl &



ketabton.com - The Digital Library

o S 3 AAT (g 98 il 1 g 50

n+k 3 (sh SR ) b anss 4 n—1 ﬁcda\dé\)ﬁ‘ﬁ\qj)ﬁ\ﬁﬁ

A 4 A e S ST
eloeleo |l ol oalel|l ol o

Fi Fi Fi A

S i shaS 1 Ay oad S A oam gl e (i=1) ,
oJ\T:JJ\.\a.S )3}3.:‘54-‘-“3-‘...'4-24-.‘5‘“36“",)“ Lff}j D6l pe e gigyl S
AL 45 Y

n+k—1
n—1 "

(SO pmo e ged S S aasS
RESBELIES BRI P PP RS P PPN SR

S Sl s SG S

4 @2l (Susti) dng Slewl ool b s Hew 0 SO mend
k=2, n=3 ) @uSdSaad gUSaly Sl yolgena S Jdaa

Sy phaial by (5 9k i il

o)u)\ﬂ.l (?’E‘.—l—k'—l)

, k
(oo (2l os 4 m9)



ketabton.com - The Digital Library

£88 £n..

oy J\‘)S_i Q ié" -
. . (r—1)---(n—k+1)
sl 4 ma 43) k
(o
3 _ [nd
3.2—6 o) ~ ”
S oSl s S5 S
Autokennzeichen © ya y a2
<9 <3
3 ¢ OdineS ) 3ol Jlaly bl o b sai yise Sl oy

DaSsia Suoasi e R )l g gl 968 580




ketabton.com - The Digital Library

o)udjdj\g)iujmé\_a}\um aan &j‘)jﬁ n Al

(26 4+ 267 + 26°) - (264 267) - 9999 = 1.28 - 10"

o Jai s (SabagaigS Hyopmysd AlLIL jlu24S ) (5 i 4iSas
GRS (S saa S5 S

SEE S b Ll o el ) 5 9o Jeon Wik 3 pulaea ol Gsluan oy -
s> Tautologien (&= 2

(AV B) = ({ﬁAijﬂ (A= —wlj)

e (A= (B=0C)) & ((ANB)=C)

P EgE AV, =) shhie 2433 A 55 m 2 ¢, 0 =) -
o) osh (S sislla a4y gl A

'@o\a..a_
sl (M}i.\}.\l\.m)‘\.ﬁﬁ)u & %

REB > 1
A
E—¢ ‘ _El_

>1
[ ¥
[ -
&: |




ketabton.com - The Digital Library

UV CA f:A—B A B0
TR CNG YRRV RN &l G-
| X,Y cB
Skt )b owlaea Jgbin,y o)l ga¥ o g2 ged S )
by A e dy (S Se p alia gm0

FUNV)=fU)NFV)  FUUV)=FU)UFV)

_L.J -

FRHXUY) = fHX)UfH(Y)

FHXNY) = f7HX) N Y
FR-—R
GJSBJG\J}LS\&SJLAJ}Q @d}\.\.}jdm\ym@ @U 63 =

G S af-o 62 43 sl 4of - <l
G gabad ) Saaf -G raaf—o

Ol Wi S 1S5 8

necl
:15’1"‘:‘3‘5 LSJ\B;‘U Lﬂ&dﬁ\b‘)ﬁdb‘)g\l d -

2 2 n
5  ni(n+1)° 1 L
b= 4 kz_;ﬁclfﬁc—l—lj_n—l—l
a) - b)

7
Il 2
,_-

necl
:lsjl-algj LSJ\B’AJ L}f&lﬁ\o‘)ﬁda‘)gﬁ d -

8 sy 6 4 a, = n° + bn - al)



ketabton.com - The Digital Library

"
i n- T 3

bn_ +_+
(Y e aha g 32 6 q

(S pS JsS s om gl o e s (S Bl g o S 25 (S Ll oy 4y -
s S0s oY el s adlie e aS

AR LS (F el Al (8 g el

- (m—l—k)_(m—l—?z—l—l)
k - n
k=0
- n+k-0Y\ [ n+k
— k A\ k+1

Sl (oSS 1SS S A S (0580 ISy 4y o sl 45 Y

-

Ao Sasd S8 endy-
Agin )yl B)eae e 5 32
A Sl o sk (435855 4
Full Haus )9 Js8 o2 «s2
BUBTEE RV EIBUB Y
Josoaa oY SO (4

f

435 AU 6 e R o jld (g2 2
UJJ@Q\SL;}&U,}& \q@
) S s e glolu ¢S

A oY (2580 ol n sls
S 6 )




ketabton.com - The Digital Library

Test Cwula )
[T g1 (5 e ]
G‘)S‘%M)J‘w‘)@d\g‘ébqﬁyd
D: (A= B)A(=CV A)
A B,C
S S Sl Al b5, W a ESTPIRPPEN
sSos 'Ly 'wh X
PAd 91 e 90

B = {4,567} A=1{1,2,34,5}
B0 3 w3

LN o s J)AAS (5 S 43 Al sl Y Ul a5 S 4358 4y
(o0

[ATY 53 e )y
T Usid (S oA din i Bsl AsineiSsndes sppes
€53 (i )l 4s 2 Shshio pa 8 5l (53 i Ly SIshi o ja sk 43K (5 4l
REVEYRDEPIES

s Sy SRR luusssyy e

a) f(z)=zsinz b) f(z)=exp(—2z°+1)

c) flz)==zln Er



ketabton.com - The Digital Library

ALY 5 deddy

o (s3Y 2 s} (sl Aigaae LAigS e pA 4ah o e s
e Calidg 4ad

s o e 050 SIS (2

ALY 53 A

?}ﬁfjj%jﬁﬁ)d@:ob&ou QA‘L;‘)XUJL»Q\_\&&A\DJAJS

FunktionS) sh b (388 L o

':.S..Ej..j
f:D—=R, z— f(zx)

» DCR

T
s . - f
SO R
il demdy I S
-': - —
Siowy WERy, —=——= ==

R f&ggm 3
2@y {Ia@r}jﬁ
Loy y:f{;r\]

ol ) sy Cad y ol 3 ) (O Q) sy il 3 g S Jad 2 4aR i 2 asd

_ : y
g2 Projektionen 4isisius yn jsma- 3 ouldaa ) gae— 10 (A

@UJ@aJ\;\S@JJ



ketabton.com - The Digital Library

In(3—1x)

flfI‘\]= ﬁ—l

A s et (s sd A0 el ) wlieal Ay b (SU sl s )l o) sd )5 iy gl
16 (O8h)) e Al e S )l 4 Sl o g g (S Al

r = 0. 3—1r =10
B paiy

r+#1.

> bre g2y D e i 4 Hia b (udilk)- Ae il a4y
ESBECIES EEPIEPSPER

D = [0,3)\{1} = [0,1) U (1,3).

SS ol g LAl e anya Gyl fa

L oot i it ) ) J 53 e i 00 ) —00 3 o Ul r<(1,3) f PEN

ORS¢ i) 53 Sl g1 S 5



ketabton.com - The Digital Library

fed s i) ) - i pad o gal 5L Shsh i 580 s Y

flz) D W

1/x R\ {0} R\ {0}

In (0,00) B
cony | BR\{zi2z=(2k+1)r/2, ke Z}| o
vz [0, 00) [0, 00)
ORSe 5 ) st e Sl 58 S0 S
Lineare Funktion 43 L3838 s S
OIS i S o g9
flz)=azr+b

@JJS\A ad adﬁﬁaﬁd\)ﬂ

. y
o b (At sma 3 glo

/

A S0 SS o (Sl L el il

Y—TYo
I — Iy




ketabton.com - The Digital Library

A- Sd- 050 3

Y=Y _ Y1 —Uo

Ir — Ty Iy — g

(S ST Say {Ilsyljj\ (Z0,Yo) oS (g
DoseSl g S5 S

Sandi b by b sig) Al it 6 guiSE 55 S 2 &

G,

0 1 2 3 ¢+ 65 6 7 8 9 10 11

Quadratische Funktion 42 s1i838 iz e
<Al S b Jam pe 00
flx)=azx*+bx+c

3 s



ketabton.com - The Digital Library

y=alr —rg)* + yg

L_;)S\SJ Lﬁﬂdﬁ‘_)lr,’g;;‘-.’ J

0

o

y=alr— )+ w0

yl:l b

Schrager Wurf 4355 )& — L ) )& Jila

@ DY sl el JA e gepm  WiSia gmagaY T miSagh gas
dslb

y = Ttﬂ-llfp - %TE
L= Cos™ o
-~ s g -
_ad(d:\;.’_\)aﬁé.oad = A “ﬁil.m

o V=6 dAisA - i) S alile



ketabton.com - The Digital Library

Schriger Winfmitv =6
1.5¢ @ =7/3
1 L

0.5¢ 1
w=T/6 =m/4
0 1 1 1 1 1

0 05 1 1:5 2 2H 3 35 4

j\-:{‘ Ao tm;d.ud‘ﬁ\)‘ﬂwy%& GENERTN ‘}:\JJJJ._}\J._}JQULM

o Cui A megm (SR ) Sas g ) Al s ase

x(t) = vt cospy = t= _r
U COS (P
. 1 5
y(t) = vt sinp — 5 gt*
: 2
v sin g gr- gx

= — = zr|tany — ——— ).

= (@) vecosp  2u? costy ( 77907 cag? tp)

16 (il (P yse 2

272 2, 2
r = wtantp - sin(2¢p) .
g g
o= 7 /4=45°
6 opS JlasnSla 5 U v / a1

ORS¢ i) s 1S9 S



ketabton.com - The Digital Library

Polynom A sl o

S Sl gV 4 P sy aaeen 2

p(z) =ag+ayz+ - 4 ay2”
e a, # 0 |

B o s ak . . - o e
oSS by (LR ) Ssiin) (o3 sas Asppa 5l oz Adsaiely gl

DR Sl s S5 S

QeSS dgesilg m=4 ey n =3 x2S alggay
o s il S ol il (3 S) 1SS A

nartische Polynome
Kubische Polynome Q -

y=1-7°

2 -1 0 1 2 3 4 &
-3 -2 -1 0 1 2 3

GRS s i) s 1SSl




ketabton.com - The Digital Library

Rationale Funktion (&8)<S)sh b (piisas Jud) )

oy T @JJ (LQJJMLA)CJM j\ 171 @JJ (LQ.AJ\_}.\LA)QJ};A h @u ‘_;L\uuﬁ
S Uy sisasilegny g

}?{I‘::I [y +a.11'_|_...+a_mrm

") = 0@ " Bt b F b
Lo q P . . e e
Cupa s S XSS T gl AS S b irreduzibel  sdugh iy Al

ES\ELY

Mugﬁﬁ&dﬁ_dj\gdgg}wqgﬁd r @Ud&.&b Mﬁl&)ﬁmc‘)&ad
_dé‘ﬁi\jﬁﬁg)}ﬁﬁpaeﬁﬂ djqq_gg‘,);mg

wigae (SLeS by Jida b oS b Gk digypm ol o Jeaie b sl 2
SR AAR (IS ) GSLeS ) s 2 4S5 eig )l 4y (s

Gl oSl g S S

rt 4 ! ]

T = ne-17 | o L
of |\

J‘@J“.—M"Mﬁérz_l <7

G clkidn Sr=1 4| o
-6 1 2 o I 2 1 6

«_\Lgda.;‘\_) _B\Lﬁ)h,\a\.q:iji.o é&._\uadb.nbﬁ‘\:) f @cgﬁd&};f\&@ﬁd
Gul oSl SO (gl AdAsdida S




ketabton.com - The Digital Library

Sinus und Kosinus (pbw oS o)l

(cost,sint), teR

b (10) S56a0m A £ @S 4 Saumma s lingdS oy

1.
T 2
\H
/E
t -
: 0]  cost 11
—9 1 1 1
=27 —1T 0 by 2

MJ.ULL)@J}.UA-Q;T Cﬁu}\ohée\ﬂgﬁ\dgudﬁde‘g\ja
TRUSTEN NI (TSN

cost = sin(t +7/2)

’

cost = cos(—t), sint = —sin(—t)

sin’ ¢ 4+ cos®t =1

J@ULXS‘)?\JJQ;J}:}@A_BAJSJ 0 = = = =
3 (Sle 4yl el )52 583 53 masS Y 6 4 3|3
1 Vs oo (oof) B8 [sin |[0] & [3V2]3V3 1
IFEEY) A (g Yo 2 ]
Al s (28 3 2 o oo [ 1]1VE [ 1vE ] | o
(S @A) g SN A g ol = = =




ketabton.com - The Digital Library

S e RS

S 5 g3l 5 IS5y a2

B CIED B ST VEBITE IS ST

-5-4-ﬁ=5\/§.

]

g
I
[ I

(M)‘\lq;w;da)\ﬁjwujsj\ O:\L.ud
Lﬁ)s Baa LSS‘TU‘ L;.LY a)\,:ﬂ cost o sint sl gS)f\J )
cos(a+ J) =cosacosd —sinasin g

sin(a + &) = sin Bcosa 4 sinacos &

45;3@‘;;1;@

cos(2a) = cos® o — sin? a, sin(2a) = 2sin acos a.

D 5SSl



ketabton.com - The Digital Library

&l

u(t) = cos{unt) + cos(wst)

4 el a0 S Alhy) S AL B g ga)yl e (S
W= 3(wy +wn)

K J_‘éaiadhuﬁj‘)jii\‘éﬂddz\s Al
Aw = |wy — T
4-] DJM
cos(W — Awt) = cos(Wt) cos(Awt) + sin(Wt) sin( Awt)
cos(W+ Awt) = cos(Wt) cos(Awt) — sin(Wt) sin( Awt)

u(t) = 2 cos(wt) cos( Awt) .




ketabton.com - The Digital Library

, W

A . @hucgdé\_\hc@\.u‘um&)l aJ\T:\S w3:5' un =

Tash
S Aw=1

u(t) = 2 cos(6t) cost.

Bl SecSl a1 K 5

- ~. w3~¢s.j\ o .. wj
3 il S ) cuiaili il 58

sint cost

tant = ,
cost

cott = —
sint

PSS (Gl a3l o sl8) (358050 S Vs An 1y (588 el o
S0 Quli g ) 5 Wed (5) e oadkida

1 cott
.rd_-r_ e
_,"--’-’ “--\-H‘.
. -
- bk
- "
’
I L)
r I.‘.. '1:
f
Ir ! a
| t +
T T
1 0 M1
1 1
N '
o f
.
-
-
-
. -
- -
R R

T

o

- —w/2 0 «w/2 =
20 =/ =«

Tangens Kotangens

153 S KR SR



ketabton.com - The Digital Library

r+h
10

0

a5

3
tan 0 \/5 nicht def.

LM'III—"
% A E]
W]

— N IIE!

cot || nicht def. | /3 V3 0

La| =

ck;ﬁ%ﬁaﬁ@ddﬁa @U
G A ndn Vona

«—J0—»

595> ¢98 GSE 2o g JlarsSla b g 51 ) A (a0 )W (502

AL GV 55 S BRAUR S g P FTVE i

1
Z —VB-2V3,
10 3

. T = %\/3
&l SeSl s S Sl s



ketabton.com - The Digital Library

(<S)sh) ) g Jas gauS)

@U O $

y = e = exp(z)

21 S b 8 Qi) oy e = 2.71828... 2= Eulerschen_bs 2
. . reR

) shone JiBSEE 5l 03 (i) 3)cadia ol S

™Y = p¥a¥

(SS 85
et =1/e"
G A8 5 s SR 4
?'_
6.
5_
4_
3l y = exp(z)
2_
1_
05 -1 0 i 2

s Sl saa S S

(SS i balhs) () swsn (Sedsten som 2 al Jhi g

p(t) J\Jajwjéﬁﬁmj\dda ualiia ddjnwjéjm\.uaﬁd 4\3}34_1”&.\3
>l SAiga ooy,

plt+ At) = p(t) + At(Ap(t)).



ketabton.com - The Digital Library

SS Hsa

(s 50) G Yoo (S0 e (SIS D ola (e gfis 5 3 Jsaa Y

Jahr
J=

1950

1955

1960

1965

1970

1975

1980

1985

1990

1995

2000

2005

2010

Jjﬂﬁsgtkggd\d o) At — 02

Bevolkerungszahl | <) Js3l

J\A’.:i)u)é..l.l

2555078074

2779669781

3039332401

3345837853

3707610112

4088224047

4456705217

4854602890

5283755345

5690865776

6080141683

6460553564

6823634553

Rate

1.76 %

1.87 %

2.02 %

2.16 %

2.05%

1.80 %

1.79 %

1.77 %

1.54 %

1.37 %

1.25%

1.12%

1.03 %



ketabton.com - The Digital Library

2015

2020

2025

2030

2035

2040

2045

2050

7175675066

7518010600

7840660355

8140344240

8416742278

8668391454

8897073495

9104205830

0.95%

0.86 %

0.76 %

0.68 %

0.60 %

0.53 %

0.47 %

1950 2 .55 1.81 % S 1950-2000 sislS 4y V5 ki gusiin LS

a}u‘uﬁj\}}gﬁdu@mﬁ ﬁu})}d‘.s

p(t) = 2555078074’ 018H—1950)

16 oS JK2050 44 ooski 53 o
S35 (59 (S )t S 48 o2 bl
3 NS do 4 (i) oS

> A0 e AAA g1aS 3 g i

Dos « Sl SO S

x10°

T T
181%
—o— Talclk]

Zinseszins 48 535 d



ketabton.com - The Digital Library

r =0
);r' Rate (s siiual csm\m}a)S} o)) 5= nd:{:cﬁ\,;glﬁaﬁ
) (14 p) r >0
o b Jdu guy als Al Cupa S ( . 1 pabzw
E-SY
) " (14+p)*—1
y=(1+p)z+ rod,
100% p=1
4.3;4_} M})m\lﬁ_\lsd > SR &,S;SJ o9 o‘}mggﬁd
S

S8 o) P (5500 58 (el 438 98 e s P s G fise
o_yms(

pi=(1+pm)?—1>12p,.

Do «Silgw s (SO

alder gl gl oS Jat (S abidy (S ospis ) (Sopesl Ay adle o
@ﬁ‘)dmy\ﬁ\ﬁd&w‘)‘jﬁdég‘)‘j}‘u Mh}\)\:im‘

Yy = (---(I{l—l—pj—l—r){l—l-p)—l—r)---)



ketabton.com - The Digital Library

=z(1+p)"+ 1+ 0 +p)+Q+p)°+- -+ (1+p)"Y)r
}‘QE‘ZJJJ\}")‘“ J}A‘)Sg;:ux;‘sum JG{LL;JJS s rdé}.}\s}.l‘ub
(5048 Y Jse B s eh J S5l g pm
Doz o Silga s SGS

2o 5% AL S em ) AES AS 4 (4n B) s 90 100000 2 s
D5 S s A m Al 548 10

y=0, n=10, p=005, x = 100000
:L,.SJJ\J*SU-“Y 48 oy

0.05
1.05%% . 100000 ———
r = 1.0510 -1

= 12950.46

=%
17 [¥]
SN oy el AL AaS 4y 3 il o

AS 5540 )94

1

241\ *** -
( ) . 100000 —_240
?":

240 (33120 — 1

= 1060.66



ketabton.com - The Digital Library

S Al IS a4de a4l o 12727.86 (SIS cod (S 4pall IS HALe o
4

Y

12 R
1)s ol e s3Y 3 Ao 5w % 3 sl 48 e )

1 1 412 1
(( + 350) _ 12) . 1060.66 = 235.96

1

oo

B S Ulpa 1 S

Logarithmus a8 !

W}GMMM\J @Ueﬁgjsjjd
pali(ea )

xIr

y=e & r=lIlny.

(0,00)
GU 2 Y ) (gsadaii SSsafas S (D m)0sisises S R4 s

Lﬁ}SaJ}gC’_ﬂ}w

In(ry)=Inxr+Iny.

n(l/z)=—-lnx _
A AS S g SR 4y

o oSecSl s 1SSl



ketabton.com - The Digital Library

s S5l ol S O 5 4y Sl

. a >0
D ossd et Ul 2

y=a" =exp(rlna)

r=log,y, y=>0.

o s (<SIsh)ali e s 2

Id =log; Sl W) Guiiay 10 2485 SUE 4

oo a8 Jlsaly (P8 a0

16 4
14} J
12}

10} 2r
8 1t
6} 0
_L.

2t —f
05T ¢ 1 3 3 1 D

flx)=2° f(z)=1d(z)
Cay SecSal gan 1 S5 S

Ol 8 e ol oy IS 51 o) (550
oY o gl 5 eSS ) - OS] 2 438 ) shaaadlS ) i sy a3 4]

I3

S



ketabton.com - The Digital Library

a*tt = @a° a*, log, r+log,y = lﬂgm(ry)?
25t — a’;'a*, log. r—log, y = l':'ga,(rf:y):
(@) = o 0.zt = tlog,.

i) osh S ool slu paed Fie f g gl galiAa 3 (53 (e ) oy

log, r =log alog_x.

AS 58 o Sl 4y

logr = (loge) Inx.

oSSl ga 1SS S

(i)
In(4xr?) — 2In(2) = In(2*) + In(2?) — 2In2 =
=2In?24+2nhr—2n2=2Inr
(ii)
log, (2*)+
(2r) =222 + 14 2L =1 4 2% 4 B — 1 2182
) ) ) ~1d



ketabton.com - The Digital Library
sopad A Sl s

62 sk OB Y (S b IS gl a4y
log r + logy = log(xy)
DA AS Ay A gl S Ay o (FaS LY 0 S FZS ga Al
@‘JMU&YQ—\)&A&JM}JJJL @9

1 Z 3
- -
| IIIII 18 ]

| |
I|I 1 I||I I IIIII III I|II|IIII|III|IIIII|II|rII||I1IIrIF1

3 5 6 ¥ & 910

2 o 1AL g}Sd)mY&udm‘y 4 J(%Fdfj)354gYMﬁjﬁﬁl
oS Ji ol Y&u&ﬁyg@ﬁjgﬂd(%ﬂﬁjﬂy&mﬁ)ﬁa
s o 5SSl g SO Sl

Ableitung “\-"J;A;‘:’U 1-.4. L'é:’-‘-*"“

4\.!}4.1).:;‘\_1 i 1_:6.1..\.:1:.1\).3\.3 AS‘ngJ}Mé L;\ga}w%_af @U}i
(Fuad)alsy 554
fla+h) —fla)

f'(a) = lim h

Sy O



ketabton.com - The Digital Library

f'la)

fla) 1—-—dg-——mmmmm e :

A -
3 o> s (Selhl ) s A 3 o o0 baa g2 4y (Al ) sl i
y=fla)+ f'la)(z —a)

(o S H S L gpla g Hlay I SKa Cuailiy (g9l J S g o

by d
f.r.r! f.r.r.r! o f (I":] — Ef(m}

) 248 gaihe Sa gl Sl aa o ) 523
f fAfE,

Jh sfide D omemdy 8K 5 sliioyu 3 (gulaen
. reD f'(z)

s Gsid e Ssa 48 (g S
5SSl san: SO Sl
 f@) =2

(i @Lﬁd
h)? — z* 2xh + h*
f’(:r,]=lim($+ )~z — lim 22 Y = lim (22 + h) =2z

h—0 h h—0 h h—0



ketabton.com - The Digital Library

 fa)=2
TR RSt Ry (Bidia a1 52
. neM flz)=az"
s o 4y J a8 2 a5t ¢ o ) P 9A Al A Ay o g 3
é\_)‘tﬂu.ny

( T ) 2" h 4+ O(h%)

(x+h)" — 2"

! — — 1; — n—1
Fe= s R h "
O(h?)
ES NS R e f Al oS
iy SecS g S5 S

@d)—’-&ﬁ:} &JJA@LSLAEGLA;A@.’LL;LS "s","m f{TJZSill.I‘ 3

4

sin(t + h/2) = sintcos(h/2) £ costsin(h/2)

RGOV i o T =z+h/2,

sin(r+h) —sinz _ sin (24 h/2)+ k/2) —sin ((z +h/2) — h/2)

h h

_ 2cos(x+ h/2)sin(h/2)
— - _

4

__2sin(h/2) ! sin(h/2)
i h ~ hlo h/2



ketabton.com - The Digital Library

sinx

COSX

tanx

cotx

Sopa o4 cosx 2 ol h — 037 (o 4l

COEX

—sinx

tan®x + 1

sin” x

e () o0t

Iigﬁjsb M}ﬁﬁaﬂ\jjc)}éddjd;g&y

flz)

arcsinx

arccosx

arctanr

arccotx

fllx)




ketabton.com - The Digital Library

Linearitit der Ableitung (53 s s S (3idia 3

4q . . .
Lﬂgﬁédmo_)\:ﬂ }\ ):.3\)3‘2‘953.&@3 @Lﬁu&d‘\g\dddﬂﬁw
(rf) =rf', rekR,
(f£g) =f'+gq.

S Sl 1 S8

OB Ja b s

(52 (e }\ ﬂ\ﬁJMOJJJ

(fg)'=Ffag+fd.

f=hr

(S Buas ] G 3 g
! = ! f

= .
=1 fi

oS Sl gan 1SS S
Lf.&)éﬁw\ﬁa)»)}\ﬁdgpa

i[mj Inz)=2zlnz —|—123i =z(2lnz +1).
T T

=



ketabton.com - The Digital Library

T [sinz(z’Inz)] = cosz(z’Inz) + sinz(z(2lnz + 1)),
T

G250 G Y ) (S JsS s i ol s 4y dse b o 2 gas U din 4

7 [sinz(z*lnz)] = cosz(z*lnz) + 2z(sinzlnz) + i|[s'111:12m3:1 .
T T

FI S Sl g 1 S5 S
Quotientenregel (2@ (g

G e (s 3 sl 55 )il 0500

(i)" _flg—fd
g g

£0

, g(z)
S osb aS g g SR 4y oy 3 S rSdsa

Gy oS oSl g 1SS S
@L: d.'\.ﬁ:\) J

flz) 1-2z
g(x) 44 322

e

NE-P (G

(1—2x)'(4432%) — (1 — 22)(4432%) —2(4+432?) — (1 —2x)(6z)
(4 + 322)2 B B

(4 + 3x2)?



ketabton.com - The Digital Library

B 6r® — Gr — 8
(4 4 322)2

oS oY B (o 58 a0

1 ' 1 —6r 6z> — 6z — 8
1-2 — (-2 +(1-2 - .
(( I)4+3I‘2) ( :]4+ 3x2 ( z) (44 32%)2 (44 322%)2

Fal S8l gaar S5 S
OP8 (5 nad )
(P9I sl 582

h(z) = (f o g) (z) = F(g9(z))

1SR (Blde o U]

ng):\s di:d ?A Ja oy . Q
d> dx dy
dr dy dx

Cay oSl gan SS S

SELISTEEE

h{xr)=sin (111[1 + rzh)
)
y=glz



ketabton.com - The Digital Library

EBCIP NS IETEE P TP

Ey

R(x) = 4 sin(y)g'(z) = cos (In(1 + 27))g'(x)
Ey dy Ey Ey Ey

" J@
Lot G gea A ] gl g yRi o sl A el (Blia i3 3
1
!
T) = 2r) .
g(x) 1+I2( )

J@d})&}d}ﬂ@b%@dﬁ&m

z=shy,y=lhw,w=1+=z"

150 8
dz dz dydw 1 :
- — @a - = CDS{FJEQI = cos [\111{1 + rz’]) T2 (2x) .
iy 5SSl g S5 S

&l siide ol
daSgay Ky
E: 22 4+34:=7

o0l oY A (ean b SKe) bl g 9d SHg Y Al

d , 2 ' d
— (x4 3y~ =2 6 = —T7=0
drr\I—l_ y) -+ Oyy dxr

w\m



ketabton.com - The Digital Library

P
v'=-37
. y 70 .

@@ddﬁoﬂdddE Jé}aﬁ‘\ﬁgmb é\ﬁ;t_\.\a.a\_ido‘)u
(2,1)

daSgiay Sy 28 JSGs BRI FP

12 2

y:___—__

31 3

!
Gy o )d T 0 5 ey an digiidie Sa by ol 8 GaS 4S5 a8 )54y
3 oY A Jleainal Ly J5 )8 518

d
- (224 6yy") =24+ 6(y")* +6yy" = 0.



ketabton.com - The Digital Library

y 143(y)°
3y

g u E 3 e s sl sl sl @iyl S SSema U(T) LIy
e JSG g 4dgia )l S A (5 Al )l

CaniSec Sl a3 padl

et . ....J\S‘ﬁj

Jsa st
' d
fl(z)= flzr)—In|f(z)]
dr
J5 S5 oy g(z) >0, RPEPRIT A y = g(x)h=) it 2 o S

Y — gL (h(2)Ing(x))

g el 1S5

@U
flr)=12"
.82 LSS":AA o yax r=0 A

fllz) = Iraiiln{rrj = Irg;i (rlnr)=2"(lnxr+1).
o X



ketabton.com - The Digital Library

_ Inr
é\)ﬁw‘ﬁa};ﬂg{r)_r J
) l
g(x)=z""—(Inz)* = gpimz L
’ dr ’ T
Sl ol S5l

Newton-Verfahren (38 L Ml (3 o0

f T
@Uaﬁd c}»u}n\ﬁdjﬁ.ﬂd
g, Iy ...
R <l B L el g

b (sl )l g2y
s S 2 Approximation
gy A0S YAl

" Lit1
46 Sa e Cuadlia

(x, f(x1))

-r JL_,%S

KBTS

Ty = I — f'fo:]/fF'fo:]

!
Newton- W‘)—‘-’,.\—UJ},-)-’J b)\:.d ('fl[r*:]?én)rt &L&)ﬁmod@oﬁd
> Lme a4 13 ¢ (LS 93 S) (gpaa 43 oy S e JS - s teration

T — x| < ¢ |1 — 2,

T
S duonls AaSepmeg 4 2 sl iy




ketabton.com - The Digital Library

4350(3a) 4y sl o
(Iteration )5S : oY )il il 08 J5 )8 43X gL iy
r+——(r+a/r)/2

JJ:I;@:J)&S-O;;):\:\JA\.;A'} ,_uS :',.i_\.,ﬁj Ul:d)lw: *Lé_.;_g)qa_ Qe (e 6 g1 D

. flz)=2%—a
bl g’ ol

2

l(r_l_a.)_r I°—a
2 T 2r
a=21r=1

o4 Y ( Approximationen) (2wl 53, e 4 3

1

15
1.416666666666666666666666666666666666667
1.414215686274509803921568627450980392157

1.414213562374689910626295578890134910117

1.414213562373095048801689623502530243615

1.4142135623730950488016887242096980/8570

2) A8 55 g Ay g il R 59l S 20 ey pa 3 s3SI A ailial g
Sy o4y A aS alial g dam e sS el 509 (b AndiAge pu o0 S
e Jssdis o m Oslu oy (S



ketabton.com - The Digital Library

1

41 —va= (i +alr)/2—Va="—(z,—a)

21‘,{
rg 70 . .
jl)ﬁd @c‘é\*)‘ﬂ oY A% @jﬂh})wm_)muﬂ).u J
éd‘:’é}:’ J“)S\JD‘)\T:’A

Extrema i‘:d‘")é‘

f

698 s asmin ) B w0 D v Sa ad &b s

fla) < f(z) YzeD.

Jsls sin oS 15 sy F(8) Cat ol ol 2 6 s o sarize 02i s S8 3

(59 p sasise é(a—ﬁ,a—l—ﬁ)ﬂD

K54 (pyanSle ) 435235 K 1ya (o3 61& 5l 3llaa ) JS) 51 JUs
(S Ry pai 48

o globale Extrema

® Jokale Extrema

¥
B

D

gyl Ghl Al oSS ) gidia o) (59080 5l g0 4353 4 J g0l de g
s b (laiEinel) S Suih 5B 5 (s nld a4y 4y Gide s L

hy oY Al (SsSali o 535 )l glin o) Alu e 4y gisille S d 0 (28 Qs
Sl g i) g1 S S sl S



ketabton.com - The Digital Library

AR s b cul ) al Sy B Aals Sl & pd S eal

flr)=2a2*—22* —z/4
c_ﬂj
S Ao oy D= >
2S5 3 sesarine LSl 5
Gllae 5 (s 4illaa oy gy ) (8
> A gl 4 5l LSl

r — oo fl(r)— co
cJ\,:\S R

3l :
2t Y= .I‘4 _ 2.1"2 _ f
1 L
o lokales Maximum
~1}  lokales Minimum |
 globales Minimum
23 ] 0 I 2

flry=1/x
R o
D—R\ {0}
psS o
G )

Culi (S Jlssl s s sas
613))':;3&)433,3\5\.3)3‘%}
a8 JLAMSLA(JLS}SQ (o)

a)»@\ijgdéﬁaﬁaﬁd

o SIS 245k ) bl Al
St pat 2 aS (g S J e
SN0 s

_2 L
_4 L
-1
BF ' : '
globales Maximum

n :

3l

5 lokale Maxima :

lokale Minima  lofales Minimum
1}
vz +1-2la]

1] TSRS S, T R i
—1t

ol : lokale Maxima |

globales Minimum ~ lokale Minima

—3l . . 5 . . |

8 -1 0 + 8 12




ketabton.com - The Digital Library

| globales Minimum |

15 -1 —05 0 05 1 15

s oSl a0 S5 S

RV adﬁ\jd\;\ AS‘JJS Lﬁ)—’,@};“i)“‘}"u Sjbl_aaﬁ‘\ﬁ D&Seﬁd
s ‘_“5\3 Fa &JMJ_aJoJ};(JYGJ&})JYoL&aﬁ a5l e
Lﬁ‘)l b‘ﬁl\jdd}\ ‘oaﬁﬁj‘iuaﬁ}@q} 4.3‘515@

DY 4358 0 s S el

D34 o S g
GRS A A4S g il Jan
aiwkm/h ve = 120 4 Ly !
Uy = 60 B (w)u)%
NV Aige 38 s a4 km/h
G,:; Y

20 . _ x>0
oY S Jlarie 3 Sd g o ) a

tz)=+va>+z° /v, + (b—x) /v,

cood gy aas L

et

M}ﬂ\_)udmd



ketabton.com - The Digital Library

U T = UpVat +x2 = mm=aﬁ*/§

3 Gy W sshdagaloabcgragmineld a bl R4’ &) sl JS
ted el 5 el SG sly 2 Js Ll

V3a+b 2a+ b 2v/a® + b

s 53 B(0) = H(Trm) A% ailsg 4
44 Lﬁd&‘i @8

tHb) > trm) < 2vVa? + b8 > V3a+b

& 4a” + 46 > 3a® + 2v/3ab + b
= o> — 2v/3ab + 36 = (a — V/3b)* > 0.

4566.3@“4\:\:\:1:}\ L aﬂddd*j\cg)’ﬁb‘)ﬁdz&;ﬂ}mu@);\\d
b>a/v3
$s /V3

[O!b] xr
Gsn b SNuias Qunera S Jslay T Sclla diay

e Ay QM Poadydl Jli Jmy ¢ 4D asarina

Sl g i) a1 S



ketabton.com - The Digital Library

Extremwerttest <winla ) g3 gl ) ) (al 3l

LSJ-\SLEJJLI a_ajﬁbdj.;y}u))\ Gk\_)ﬁ\d yi F
AS g S Adu edy 9i80a Sa 2
j\gJJJMJ\éJJ%ﬁUDJ‘jDJJf z

flla)=0,  f"a)>0 4

IIfHIIGr:J - O),

BA 4y g 2 Bihe a8 5 (pranSle)asarieodis ) A S g 4 [ g
8RS (i d sl b (o5 DI A (s gy e S b 23 Sy (S
Zgﬁ)}

@ #0, ; fla)=f"a)=--=f""Y(a)=0

frosia goas ssogm S ld Jhil paih S5 Sa 4 [ s
S S A Fha h—Sa ke sl w S a 4

s FP(@)>0 f™(a) <0

?}‘5‘!}’ 0.5

plz)=(z+ 1) (z —1)*
D_

r=—1

4 e o m S 4
4,3}‘1:)\};:).3}:1 Lss r=10 —0.5¢

B e ol 9 S =1

$A - | | |
1.5 -1 —-0.5 0 0.5 1 1.5




ketabton.com - The Digital Library

p(—1)=p'(-1)=0, p"(—1)=2(-1)°(-2)* < 0.

. b p r=-1
SRSk n (S r=149 giesie S 4
p(H)=...=p"(1)=0, p¥(1)=2%1%41>0.
Q P a)';‘)(\__:

p(0)=p'(0) =p"(0)=0, p"(0)=3I(-1)*#0

A A ) Sala judy (S =0 4 Oslyasditg g allal

Schachtel S

h

ERTE B ST
6913 L__;J‘\.L)A‘\._A: Ls_aj.u
Aétsgjjsjlsa\l};@f
S el 4l
TR A BTSN SPIN

63 (8 pen




ketabton.com - The Digital Library

Lange Ereits Hone
52 ST JlsSa
M}J\AJ&.\A v
’ _ 6 —4ht Lo
U(h) - —|—§—
SA
1 1 1 1 1
h =—-—F4/-——=—-+ -
3 9 12 3 0
h=1
SRR ST PIvALLS ° had | Ay 45 Y Apll ) 8l exig )l 1A 4iSas 2
. 1 2 1 1
v(1/8) =33 3=
(w] A
s
h=1,’2
A SS Py Sabaaao )l S h=0SNulrah
h=1,’6

A sl o
D s e Sl a1 S S

( Wendepunkte «sUazil Ll&i) Sy,



ketabton.com - The Digital Library

f Y

SHEsslesm 4 Al gm0
Adiie Gk asd (S @
U S SN 4 ) sl ;
N TS ECT FSETIEI

= T
/ a
fH
f”l:ﬂ-::l=n
@Cd.ﬁ DJJ.J:j\ @‘GJL’):’J\ oJL..:\S @UJ\}QoJﬁDﬁJ

fm{a_:] ?é 0
D e Sl g 1 S S

i p il sy S syl [ ]

2 SE 56 i S Blde aysd b
SN Q5 (S Glanil 2 ) S5 ) | -2

Sos oSl g SS SO =3

‘Wendepynkt

5 1 0 1 2 3 4

[

(Asymptoten &) slas) 28 1l by s34l



ketabton.com - The Digital Library

Ny 48 ¢ (53 O sanad f AUogaali o
o Ak
y

: p
PSP PR [P5 PP DTSRV AT E PSR TIT

flz)
Gxise ) ey alla JIsSa R 3

. plz)=axr +b
SR P80 50 82 45 i ghaanal Jai S glina 5 SGLA

o de » S o Sh Saied

s oSl s 1 S5 S

Q k_h..uLLI cJL.:\S AaJLJS @bgyd&.&u\_)g}&a).\icﬁj
SR @S JU A Al sisa i 5 S
: 5 , 1
im exp(—x~)= lim — =
E =] |z|—oo I +1

o \p(r]=r;’2—|—1

_b.ﬁ&-}% Mﬁaﬂ@g\)ﬁw‘}[dd‘d



ketabton.com - The Digital Library

3 . !

Px
T
LOEE

.............................................................................

Do (Sl 1SSl
Asymptoten rationaler Funktionen 43 % sixasal =Ly 3 48 @\“,]', 253
&b dull) s

_ pl2)

r(z)= )

s P S aobagd I asg i csa S gt Sy
¢ A sk Grad P <Grad 9 »

pErfmr(:t:) =0,

dd&w\ J5Se= Ir Ls%l-”“&a‘*:’b

r\\\ ) i j :

k3




ketabton.com - The Digital Library

L q= ps g+l
3 AL Y Gl o)W Grade Grad Grad 2

DA Al o sasil o

T[Iﬁ)=ﬁ$—|—b—|—M
q(z)
(e=0) P<gq
aS ¢ 83 (@5\) 45 Q}Sﬂm\ .2 Grad Grad 2

P=4q
s Grad. Grad

SOl o s AN zmeralh)adl ol N Hparas
> 9
L;A.J‘J 2 Lij ﬁ}":d}:’

D Sl a1 S5 S

sl 5 Al o

. 2z° 4r 43
3 — T =

r+ 1 L e

@‘)d‘-’ u-uy @Jydw{jeﬂgﬁdajg

Tll[:v}=0m—|—2—|—qm+1




ketabton.com - The Digital Library

Yo =2x — 2. Yy =2
9

©

[~
|
%)
I

0 46 -1 -2 0 2 4
S (Sl 1 S8
Symmetrie (5 R s
flz)=f(—zx)
45@cUML‘5.J‘\;1\Jc S 4\5&53(&".@;)5«3‘9; etiﬁ

N . ) . vy o
aJIT:J @b(db)cdgﬁhoﬁd_gjgﬂ}y‘*;)}u- a2l S

flz) = —f(-2)

(S S s (S (G w8 )

gerade Funktion ungerade Funktion



ketabton.com - The Digital Library

cﬁjagﬁcﬁdw&;ﬁ&dd_&dc‘g};g—iﬂ ﬂ\)ﬁbdgﬁuj\b‘g};a}ﬁd
Bl J g9 0 m sls s B o) e 3 62 @b Lo ysali o lie ) 5als

0

GRS s (Sl g 1 SGS

(o lsie gl A pa S 0S dle e Andd )il phe s Y

1

4 T
3r 3 y=1"’!I y:rs
2t ol

\ v= sin(r)
_at ]

—2 F 132210 1 2 3 41 5

5 -2 -3 -2-10 1 2 3 4 5

alg B A oY Sy s e g gisilnineS guliad

3 1

f(z)=12* cosr — 2’ sinz, glr)= -2+ —
72

J‘L}'J%U?

h(z) = f(z)sinr — g(z)z’

-Lﬁ'ﬁ agu;\.'t

RS s (Sl g Sa Sl
(Cx)s Al o siaia by 550

d};éegggﬁgﬁygigagswgdajhﬁa Gl L;\}S'q)sac_’b G52

B



ketabton.com - The Digital Library

e ssSymmetrien

Sk &) 4, & Periodizitat

4 glaiasa nUnstetigkeitsstellen

4 glA jia) asdisa Vorzeichen — Nullstellen (- »

) S sd5 s nyaea Monotoniebereiche — Extrema (
Capl

) #4585 S 3 Konvexitatsbereiche — Wendepunkte ( »
ALQJEUQU\ R gss‘:".'},}}\

45 glialaipolstellen o

45 502 48 b S bl Asymptoten

} } } } } } -
Wendepunkt Extrema | Polgtelle { Extrema Wendepunkt
Sprungztelle Nullftelle | Nulltelle Sprungztelle

@S db dm ginie 0y s i s soS 3 didad g ol gl g0
Do (Sl 1 S5
AU o yatlug )b dyes Gy 580

1

flz) =sinz + = sin(3z)

BEBTES

sinrz = —sin(—x)
__gJ@UcJ};U @\J&).m.w



ketabton.com - The Digital Library

03 (53503 = 27 by @l (b 0 AT Al Gl 18000 5y b ia 81 A S
A g [T O 4y i S a4y )

&\@Jd}\gj&Jﬁﬁfﬁ\)ﬁjﬁj@#Ud@U 4_1‘94\;‘;_13.5\_1‘)..3.3
N

i 3 — 2] —_ Tee I~ . o . . s .
sin(3z) =3sinz —4sin"z , , pmd (05T )eran 3 43 A e

D

) 4 4 ) 4 4
r)=2sinr — — sin”" x = sinx 2 — —sin"x .
[n] ()
o o

S — —
=0

Lﬁ)l“-’ﬁ&)mg; ==y }\04_“3@13
&bkl Al

. 3 3 !
f'(z) =2cosz —4sin" z cosz = —2cosz+ 4cos =0

— : ]
S sapSoye COSI_:EU\/Z\-J cosx =0 2

r==+7/2 V zr==+x/4 VvV zx==x37/4.

é\)@@ﬁf&jccdéﬂdﬁ)ﬁj\uﬁﬂ Rdﬂ‘\.ﬁ@ﬁ@b
-.. ..~~. J...-h eﬁjﬁj
f"(z) =2sinz — 12cos’ zr sinz

Jso b i Cudal 81 3 25 A oYl S ali g i)l Al gl (oAida
‘5._‘. dSLs;



ketabton.com - The Digital Library

z f(z) f'(z) | Typ
—37/4| —V8/3| 2v2 >0 |globales Minimum
—w/2 | —2/3 —2 =< 0 |lokales Maximurm
—r/4 | —v/8/3| 22 >0 |globales Minimum
/4 | V8/3 < 0 | globales Maximum
T /2 2/3 2>0 |lokales Minimum
<

/4 | VB/3 | —2v2

0 | globales Maximum

(«.&LL;:.:’\ A.Lm) Sdig sl
f'(x)=2siner —12cos’ z sinx = —10sinz + 12sin” =0

sinz = £4/5/6_

@U@.Aggdé\._.g\dccgdo)ﬁ aJL::\S ) sinxy =0 2

r=0 VW =47 vV zx==x115 W x==L199

ﬁ.dddpéﬂhﬁjdédﬁéjﬁ 1
( :|:?L__, 0:1 (0 O:l C Nullstellen
}\ ' 4

. = @u 053 < Extrems,
471: w\m cg;)j ‘;&:\3}‘2}\ % Wendepunlkte |
(—=1.15,—0.81) (—1.99,—0.81) ] T JSSRSS——. S
(1.99,0.81) (1.15,0.81) | .
J\ |
GAGE s |
-3 2 -1 0 1 ] 3

A

Q,MU}\ éﬁdﬁ‘)g@b 44)4}3.4@\
(A 40 40 61 glia ganl g 653

Do (Sl 1S5S



ketabton.com - The Digital Library

s Ay

@Uﬁ oJ\?\J@jHJ a_\;_aLg)SaﬁJ

B bx® +4x
1) = e - D D

S Jss Y (A

4:3\.3 chaJﬁU@U}_gd (&;)a)ﬁcpj\ (é\.k)aﬂu;tu"_uya L;J.m}..p.n
dqdﬁﬂwéﬁdﬁw@wdd

(S48 (Sds @l 1 sk S e di L (M
f +1
A c).u@.ﬁ‘d _Lﬁdﬁﬁﬁ\iya&)}md Mﬁ\;)&m 4_1}11;‘;:&.\5\_1)43
R {1}
(8 (NS b saily
_LQQ:QSJJDJ\T:J r=0230)pa 4..1}.31.;)5.;4

rCulal i)

Frt— 102 —4
flo)="2 — 2% “ 2Ly o z=40
20(z% — 1)°

4351 5l Sl g2 2 ) (s1A ek culal 1 53 ¢g ] 4 liiim silu il (a1
TR

(2,4/5) (—2,—4/5)
e | sa xig ) gla ¢SS s aig ) sl

o aaX Glls gl <o g?:;ﬁl_“j},; A@csﬁ; Gas b)&@l‘\j

. r — —1 r— —oco flz)— —o0
Jhs 4 b ¢ ol 3 2 >



ketabton.com - The Digital Library

oS (1,00) 4y a8 4554y ol aparisandis)) Gl& 5 S (700, —1)
o) Gl | saedig ) Gla el )]

—80x5 + 3982° + 4271
= — - = O = r = O
20(z2 — 1)2

fﬁ"l{ I:]

dd@)&aé&ﬁ)dédhddm

r =41 5 eas wldolad
47’: @L’ A e r © Nullstellen

cL.g‘)l 45 oA Hiia sdlis L‘55 ¢ Extrema
’ 2L x Wendepunkte

o)

g ool 930 933 140 98 ghaanal | 4|
.« =

plx)=5z/20+0=2x/4

h]

N A8 54 Csaaand o

e e T T

Dos S g S5 S ]
2 3 4 5
Sy

Pyt Y (F R i Y el diay ate by g8

a 4|:E|
-z
flx)=e +—
LR g
J}M—y };&pw@uugagb@au};@ugau}; ‘$| }\ T L;?b

A8

_cdﬁgﬁwdﬁ#@u :‘;\ﬁdﬁ)ﬁ



ketabton.com - The Digital Library

&Jd}\add}d(dﬂ\ L;\&ﬁ)‘\_&fm}u\}umi_\}bdc_’b M}J\AJA.\S\_U;:
A Jha A 58l J 93 aJ@ﬂ\ﬁMjJ‘é&dw_g)&ﬁﬁﬁ&%# ala
(S SSn S

982 @.\A\_a c__ﬂ:\ il )l dﬂaA J ol (c)'_..ﬁb' )iu.m i @U dﬁ;.u}LuS\ Mﬁ\&)&m
1kl 3l

n 4 I
f(z)= —2ze™ 4 —sign(z)=0, z#0 = z==2.
e

Gilie (AU s Spba =0 K5 Im)S 63 5 n o

(8 (N5
0 :tm . 0
_gjet_gggaﬁdh))lg Jp D) i Rdﬂg@u
. o r — +oo f(z)— o0
S i Nasarie Glhae ol o) 3 > M

SRS Gl - aali gy e sasle (Bllae

(—2,9/e*) (0,1) (2,9/e*)

T =42
il ag o S e sarine (3lhae (S Qe
(0,1) [—2,2]

sA s > @A oY s asasSle sar ol aserine 5

(5 psadire odig )

PR

]
L2

Flz)=—2e% +42%* =0 = 42°=2 =



ketabton.com - The Digital Library

= z==1/V2

(8o %Oéd\adqé\ﬁéﬁﬁmﬁd

Lﬁ)ﬂ@@ﬁ\;ﬁ:ﬁ c_a\_a 4_1}11;.1}:3

I Nullstellen

—

> Extrema
0.75}f N
x Wendepunkte
2| .
4l g7z - ) 4..1)3)3“:1“\ 0.5¢
JLQJJJSL:JL::\S T — oo d4AX
o sisanal @l (e y0 Hsl4y i

4 o
\p+|{$:l = E'_i [ PR —:';.‘:: ...................................... 4

N

Sl g ¢ ) gaa S S

Riemann-Integral d\)ﬁ_‘_\_\\ S DE

> DSl 5l S5 i (S 455 435 4y ) 2 455 o0

b b
/ﬂf(x)d:v=|§|rgufa fa= lim 5760 b

A g [a,b] JﬂZCE:i.En{:El{"'{iEn:b Ay (50 iy yaio g b )sa 4l

(b 4
|Al = max Azy, Az = x5 — Ty,
k

}\ 69 L;‘}‘J:).J\ dLu.uSLA d\})l\‘ Q

PO DICOT TR I - RN U 1 Uy "PURPLOR CPRIFPIS:
o Al 4 gren — G



ketabton.com - The Digital Library

y
A
4N
//* 1
a = 1 i Iy ~‘;I+ Jfk+i i rn§=b -

Ddz e

b
oYl S fa 6 Caalisa adais fa fl
R s (Sl g 1 SO S
fnl r?dr R
(08t 2

P4 o eAS o (sl Cus gy JISE Gy 2

|l

In Tr-1&, Tk In



ketabton.com - The Digital Library

Aprry=i/n,i=0,...,n,
Ssla 5sd Q) (S8 ds Ky
E=(2i-1)/(2n),i=1,...,n,

R PR PR P PP R Rt

n

1/2i—1\% 1 ~ 5 NN
_E( — ) =@(4Zf—4;t+;1)

i=1 1i=1

1 [f4n(n+1)(2n4+1) 4n(n4+1) 1 1
) ) )4 n
4n? 6 2

stammfunktion &L 0wy
f

N{)\ﬁl&ddj\sad @U)Jﬁum R F'ﬂ:fd F GU},}

/f(r) dr = F(z) +c



ketabton.com - The Digital Library

2SOl Sl JSEE o a o s 0 G b sl s i s 2

A Ay Koo i d 4y Bl Gl Kl

Fu(z) = /rf(t) at

(59 ity 4as g0y Fa(@) =0,

o 43 Aian 5 S 5y CuRaluS) ouly sal g g iy w3 ol gaal giedl 165 a

_ f(x) = exp(z?) 03 a6 jll (g2 2

s

Fiz)=2", Fy(z)=2"—-1



ketabton.com - The Digital Library

f=F f

¢ @cwcﬁdé\ﬁhcgﬂu 5 sl @Ug;\.}j.l;\&fﬁu oa 1 aS
$A sk s

/ f(z)dz = F(b) — F(a)

JsaSal 2l 4y (oulaer

ff= [FL .

AU S0 sha JIsil o sl g et 3 b gas JISEl JISG 5
wot domedy D4 QS 3 S5 ) )

Sl e 1 SsS)

:jj&\édd}\ddewjﬁms\dﬁéﬁﬁm@u&hw\A

./

y = exp(z)




ketabton.com - The Digital Library

b
/erdrzeb—e“.
a

NS ggini ) alio o 1 jswaen ssle ashu il Sz b o) a o
(il ) S ¥ g adl (il

RIS Fllz)=1/r,rc Rt éﬁmF{rjzln{rj ECRIP LR
a)ugd

b
/ 1/zdr = In(b) —In(a), a,bcRT.
Sl e 1 SsS)

1
sl quiaiay | (62 F(z)= arctanz &S Sy o flz) =1

L dx _ T
- 5 = arctan(1l) — arctan(0) = I
0

14+ x

> ¢« verifiziert s CwiS o

F(z)= —In(cosz)

b8 5 (2) = tanz s

F'lz)=— ! (—sinz).

COEX

103 alily (633



ketabton.com - The Digital Library

w4 .
/ tanzdr = — [IH[COSI)];H = cos %\\ 0.347 .
0

'\. £

Sl s i) 1SS

4 > ol sy (s aS) Gl S0 s LS N 0 il

n,. F(r)=~2t
2 AJJL;JSLQ:.L»\ PEEyY ew&ﬁs m o Aonbh o
(2 s (S8 e JH ) S50 7 e all Al o) S
—1/x 1/z?
4 hyaAX gy G w el e AU uudy ol 3
JSA:.’L."Q;“):JQ;\}A‘T?

b b
f F(z)dr = ymM f i,;d:r = —[ymM/z]"
[} [} xIr=

=ymM(1l/a —1/b)

L o) 9 4D

g

Uuth);\G_i_)l\%S J‘s.ﬁaLgl.\S b—"OOj\ &\J)Q\i)\z\dgj‘u DJL_.:J a2
}}&ﬁ)}&iﬁl})\ﬁ@zx})\gaﬁa cadwvg\@c% Ls;ba.a&dé\_\\dc@

m o, mM 2M
51'_ = = = o .

i 1

sA v =11.2km/s. oo (Sl o S sl Sl

Salsad i 1 S8



ketabton.com - The Digital Library

& iy sl )b —oy e

s F[I)ﬂ‘ﬁ 5 s It sl 5 980 5aS A mial ) Dl y o Jpan oY
flz) F(z) flz) F(z)
5,54 =1 |25t /(s +1) 1/x In |z|
exp(x) exp(x) In(x) rln(z) —x
sinx —coszT coszT sinx
tanx —In(cosz) sinzcosz | sin’(z)/2
1/(1+z*) | arctanz 1/v/1—27| arcsinz

Sl i s 1 S8

Partielle Integration 45 1l Sl 43 3

K5 e sl Sl 4Sili s aedd (FO' =947 i
s A Jsad



ketabton.com - The Digital Library

/f’{rjg{rjd:t*:f{rjg{rj—fﬂrjg"{rjdr.

S o S G 3 a8 e 4y

f:f’g= [fg]i—f:fg’

b
[fal. .
Lﬁddﬁﬁ ‘Lﬁ;);.‘sjj Mﬁjﬁjd@cé}éeggtﬁqayggdd
e oSy er ) gl B S 3l sy sa S STyl smlg )l
(b—a)
o Vs s
o oS oSl g 1SS

4

1 .
1 “dr = 1 atl | ¢
f{ +r)%dr a—l—l{ + ) +

a# —1
Q

aJLJJ

3 A

/Iv’l—l—rdr = Ig{r-l- 1:]3;2_/1 ] ;fl—l—rf-ﬁ dr

- (14 2)¥% +c.

2 ,
= Zr(l4 )t - =
3 (1+z 15



ketabton.com - The Digital Library

S Jpad 4S5 45 ) 5 4

1

1 1
/ l1l—rdr = [—r%(l — Ij”?] + f 1 - g(l _ I::,E.e’i dr
0o u v 0

0

o oS oSl g 1 S S

Variablensubstitution(s s (shbls) sisiaggla

432 gl (5 35

d ) _ !
—Flg(z)) = flg(2))g'(z), [f=F,
y = g(z)
S oY VA gy gl gaiy o b SENEPTR

fﬂﬂﬂﬁ&ﬂrzF@+f=/}@Hw

S o sl IR I 3 4S5 45
alb)

| #a@) @) dz = Flo(b) - Flo@) = | s(w) dy

ala)

r ISl Al sV 4y iy o oS Al pe 4y Qi



ketabton.com - The Digital Library

/:f(g )2 4z / 7y

iy oS Sl g 1 S8

2 ASS Ay Sy aasd gy euidy FRhe s S ) Kl 4y 48

[(m)ﬁ .

53y S A g4y g ol 1 sA Jleaiul Gla a5 e o)l

] / 2 ]‘
fg(I)‘g'(r)dIZ/y‘dy=§y3+c.

EEBUIEN TR T ST

In x2

(]_nJ:) +c

o oS Sl g 1 S

qdﬁggﬂﬁa_gﬁmudbi_@\@gﬁ&a G oY A Gy Jas S 4

ey
/ ey —1 4y

52y 4855 s 4ge )]




ketabton.com - The Digital Library

y=glr)=hr & xr=¢

dy

Ir g'(z)= 1 =g ¥

H

(5SSl JISU (5 b ey shasi) 5 4l 4)

fldr—l—f dr—r—l—lln
2 I

GA\)‘LIL}M\X' o)uu)lmu.&.c).thg,.\;‘t:} r =gV 2

e —1
e¥ + 1

1
F(y)=e¥ 1L =
y)=e'+3

‘—I—c.

o oS Sl g 1 S

Mercator-Projektion() s g2 3 )5S e 2
&y

/ dr
COS T




ketabton.com - The Digital Library

1 1 ' ' 1
U = + tanr = ﬂ, du = (smr + ) dr,

Ccos T CosT cossr coslr

(b Jpady oy

dr sin 1 -1
f : = /(cns r)™? ( - ) du
cos T cos? r cos* T

du
= — = In|u|l+c¢
u
= In 4+ tanzx| 4+ c.
COS T

b Ssiluni S anha sy SR 24l (60 gl g g 88 3 3 Jleaial g
o sti) 6 b Ay dahuon 4 s S

P AN
r Pl

1/cosé
Sshdse Salag Al (e Las o ) geadly

iy oS Sl g 1 S8



ketabton.com - The Digital Library

Volumen von Rotationskérpern(aaa)sS? s 9 SSSuA )X

@UJJJM-I‘ A
r=f(z)>0

a<r<b

Y
Voonesd g alddl
3 S A ()6
(«dj.; U:mu)cd},; wa X
A JSml ol e gy
t el 5 Y

@i dopdser VA Gy (P b5 b saS dp bu g

h(r)

d
V =7c*(b—a) —I—Q:frf rh(r)dr,

S r Sy JanSle ol Jlatise d oulded € o3 0w asS 2
Addgadimlhesm r Ky @ dSads G G5 gus Sovy

y =T

.Ls.AJ}‘\A}AoJ\T:A @Ué_‘ujﬁ)mqm

Do (Sl 1SSl

o s O A SN 23h psme—r 2 sl hgsde il gl

6;\43@.4



ketabton.com - The Digital Library

163 (pa(SSe pom Jse A3 O A R
2

Trjn' (VO dz=7 || = ra

0

| . A48 Fe ¥ A JISm sl sy Ss8248 58 4



ketabton.com - The Digital Library

P PR RE ENP I PR TR LD R

1988 Vienna (Austria):

(s e8]

H.K. Kaiser , M. Shinwari : Aproximation compact pological algebra :
general algebra 6 ; Page 117 — 122 contributions to

1987 Vienna (Austria):

o2 9

Interpolation und Aproximation durch Polynime in Universalen
Diss . Uni. Wien Algebren .

Interpolation and Aproximation by Polynome in universal Algebras,
Dissertation at the University of Vienna/Austria

dcsd\ﬂ};it‘gaj Lﬁ)}ﬂs Olwilad) ¢ JQSQ\.A\A,; 45 liS dﬂM@AﬁMJGLY
G Py 1A

2000 Bonn (Germany):

Laid) “5\-’)5‘6)-‘3-“3")-‘“)-‘&}’):‘“““3 u\ﬂS)l\»@A).\)MJ A
u\;éyjuq~~°\:a L,IUS\.J)::)EJ)&E}}SDJJ’J\}S&}}@J @»\M‘b‘)\;ﬂ
(Grusb e riasna A8 o) Juie gals 88 o asyl gl

2003 Bonn (Germany):

S A ) — S8 0 eyl (S o)) csle 4y ¢ (audia )8 gaSSWA a8
d)SbJﬁ&jb;J\éﬂ&.\J)ud Qs MM&\}L&:\A\J‘ ‘\AJ:\AM

2003 Bonn (Germany):

(2 aisiuiy juall o) adgyall ey



ketabton.com - The Digital Library

2003 Bonn (Germany):

(SIS Sl — (5N (s el 3 fad

2003 Bonn (Germany):

Sy Sl gy o) - g - Sl 8 g jaedi 3 tag sl

Mathematical dictionary German/ Pashto and Pashto/German

2003 Bonn (Germany):

(b IS ol s di o (S AR a4 QUSa) Gyl JLAS By 1l
Differential equation Translation; An Introduction

Bonn (Germany): 2003

A 55 giglga B (8 gy yaedi 3 agd
Mathematical Formulas

2003 Bonn (Germany):

Siin 4 e A A g ped el
1997 Bonn (Germany):
é B 4 :L‘QP&.\»MQQM\.&A\ K ;r..u.ljﬁ

P‘d “4\_'\3_53)3_531_)\1:\,1‘5\ gschuUuuLd\ RT3

L gl s Olualadl ace o gyl sid ALy 43 JIS Yeow Al s g3y,

53 i o 53l 4 2 5 o (Sl s e e e i€l



ketabton.com - The Digital Library

2012 Bonn; Germany; Kabul Afghanistan

XTB D]

Prof. Brinkmann. (From Brinkmann.du.de)
(s YL AR = G S p Al o (S OeS o Y
SHepd o)l Algph 3 g pad =)

J);iajq ojtgl‘éa‘ijﬂq&ﬁﬁ.«i_\‘

éﬂﬁ‘)é o‘)u‘é_\j}mdé\.&ﬁw—v

QJIS\;;}&&:@&);})?SJ SR R Pt YR GI USRI E PV R PR
Sh d)LS ) e d AAR = G s

Vol — 7
Yoo — Y

ol Sa S — A

pU IS T E R
S PIEP IS FEERR
S5l JaisE — )Y

4 ped g€y — Y

sl eos



ketabton.com - The Digital Library

sl s Si43X www./grundstudium.info/linearealgebra 41 — ) ¥
Sosh slac) 2L aia 0168 Georg Gutenbrunner — VY
S L)

Bonn (Germany):

53 el 3 QUS 1z o gl paioygr ) la argd QUS Y g ped 3 - V0
Qo s (A

bJﬁng)ﬁjﬁAdj}‘ }5\.‘}}.@:& w‘m 60‘)17:\3.31.1.435\ }\ ;S\_I} 6(:.5‘)..1;.}‘
4.6 oS

S A S g A9l ey Wl o S QS
o il o 5500 Ol aygd (4wl ) AWd gaSSad - V7
oy 5l Al Gl a0 A3 iy ) — VY
Gos8 G LA g5 3 - VA
(=l 3haie ) 3 o (8 59 padi 3 — )4
Slaigh sl gy pead B8 g - Yo
S 525 68 g pelia— )

d\‘)i.m\}\d.u&oa6}1&\44;&\)44@&@@}5\:\5};‘0354\45»\& =YY
A5 ¢ yad "

A b Sangl o) 40 6h pal
Lﬁ)m#.;g)a+gg}:j\%ggﬁﬁ\@}gw Ta—YY
gwi'“gg)gﬂ\%@}gw#d—\'f

g ailis) flndy sismy 9 s m el 3 (6 NS gl (A s el 2 — YO



ketabton.com - The Digital Library

G gon S s Jayid oS o e Sl axs ) asSdoyya - YF
(.2

(ERIE A (o (SRS (s 4l 4y Jlaladl s YV
G aeon Y Bssddy 2o )bla @ (S gos

AR = G O g QI 3 ¢ AR gigiel asd gl gy D KE Sy —
BB

Sost simg S 2
Al a8y 0 3 S ol (Al -

Sd Sluaamsn o) (a2 1) s b5 s N ass) J4dd (K asiyal
A (8 gy el = (o o0 A Al oy o JIsSal (g3 3 pa T s LS (IS 1 e
oSS by Al o el (S em (Semsl b da o Aish o Sl e ad 2R



ketabton.com - The Digital Library

A0S eil 43 23 g 5 JI Sl 2

4 o) les ) Ayl o) g gl o)) 2 )l s as Sl 4GB
é}f‘)é)hﬁdfddémﬂ‘mjj‘wjéﬁ)‘j° ¢CIYY.

gy g 4R (432 Sa9sS 00 51 pasl ) Ay (el 3 e (St 2

e—’jﬁﬂj\dﬁgg\lﬁg‘gﬂj}‘d@-’jﬂ)d‘)ﬁ\a?a )S\QQ\GMM.JQLQQLA;JJ
W\ﬂ??d_é&ﬁgﬁa@&dﬁﬁyﬂ\‘\??d _(Lg\.g:}\eﬁﬁiéjﬂ
_aﬁ@ﬁﬂﬁ)ho)ﬁ@gﬁ\gg&ﬁwd@ﬁhﬁcw‘)gui:\‘)ﬁ\34.53

osabe (Sl gols el o Gl g8 2 YAAA 5 S 5 VA9AVL
QJM@J%umM\Jéwqdjﬁuﬁ\ﬂﬂV BYREES GJ\A\“/\/\J
(94 L) ) a5 LS

asd Yeof J‘\A&CJLA Y~~/\da\_\:ﬁg~n\,}uéwﬁ@ ﬁujjjgﬂﬂd
_aﬁdég_ﬂ.ud‘éujd &L\J\)jcﬁhﬁdéé\i}&‘é_ﬁbgjd J (55

J,\sad\jdgﬁc&;ﬁad\jaya‘)ﬁb@mﬂ.z&)lﬂé \QVYA\T:}L;:);}AO&LA
a8 Gl il 4G

055 80) S (S HNITY Aoy 5 ld Gaye 3 02

Qs gl 05 S 5 VAV Al 4y sle o (S UL Gl il 4 (iR (g5l 43 (550
3 gl oy o et ale gtia g 3 (S glall 4 AR (g Guull) gl ASOR s
sl @Sl eoulg S alall Jle gl 5 e oS fsia
35 S0 sl 3 1o 42219 AY aloy] 1 ol 50 4 oS ol sid olake

(s 038 s s ad S U o el el 4y e )15



ketabton.com - The Digital Library

2 A o) Salgaa g g SG S



ketabton.com - The Digital Library

s sid e AL S 6 )b 5

AR
'Y
V¥
V¥
V7
V7
\RY
Y4
Y4

Yy
Y¥

Yo
Yo
YA
Y.
YY
Y'Y
Y
Y
Y¥
Yo

L
P () pus) Sk

REPTAEN

A0 9 g oy

M}}u QJ..!.A.HU

gt s Y Al (P8 5 9 2

Jsa® ol oxan 3 sigae (sl a2
()

B (}J\Ac\) #1682

lee (S s 4

(J3) wa oS

)

Sl Bla o Syl o

D Sa o

s (RU)SIsh b PR b alis
5588

S8 (pSe b A 4y

Jaysisa Ly Sl

R ECB R

G589 Jsuly 2

alen (gm0 psin 0



ketabton.com - The Digital Library

YA
¥
¥4
&
3)
Y
2%
20
dA
7\
FY
70
7%
A
A
v
VY
Vo
%
VA
V4
A
AY
A¥
Ad
AA
A4
q)
qY
14
Ve
Vo
Ve f

AR

a0 )L 5 g gl i
S slinS g by 5509
40510508 i S
A0 UES08 hamg ye
LGy — LS
p sl sy
(25)Sh sl L 88 Jasi
Ol sS 5l Ol
Quiaili S ) Caiail
(S 5
48 8o
IR
S S o s 5y
(s el oy IS gl
15 i o) 032
s S (3ida
&l e Cudalia)
Gl ey S )
OB L Ol (5 6
43 5232 4y sLlb o
Culal il
49 gl Ha (Fida 2
ala ) 55535 ol
S
S8
4\_1}3)3:1.4...\“\ _QQJJ\S@UM\JJ
S R g

(L) Al s R siinialy 583

d\‘)i:ﬁ;\ B

&b o Sy

alaa ol el J) S o
& Dy gl - s
O (hhls) sisisggl
O g A8 e 3



ketabton.com - The Digital Library

ARA
Yo
114

AR B

(23) S5 5isin 50523 54 3

(AL

(S G sh Hla olsind gl JiSIy
Kl @5\_\5 Lﬁ)‘}%‘-‘i (5 pace olle yiSlya

S8 du 2 sl 4 > )



Thank you for reading

Find more e-books and articles on Ketabton - your multilingual digital library.

www.ketabton.com
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