)

\é&() g D%\-&&"if\ichuwk ROL\}GL\ﬁu ‘A‘be‘;" =

%;4 Qeline Frscbbeo / W-A eLrZUScLeua-( b
\A‘WL = e"x&u(, & NbfLSoqu‘,u 2o =

Ran,ﬂaw& @Q(( %\o(a‘\;a fahhi‘ww Ql@'um @(wu{, W(ﬁgwgg "
Qﬁus %Hf\u: XLZO‘(J‘LM& @treh\

e | Q—(“) L weos(1,) e
Réﬁs@n@ | ’ O =0

A AAmALAS -

@%%t&ﬁ L VoS b e VL‘V T&uskakzﬁw okm% Ru‘sp &,

Tle L TR g&?»@ y@é‘f Q.

s\l l Mﬂ% ]
) Q,(Ya\ ‘,/ —K—
s T T Az ANRAEN

Um M io e MM\L@usng; w“c(}.u,j\ Ve Ay L *
| gLﬂs@@'

Cl.u» PCU.&TX’ % o MGLL \ M&Lﬂu (v‘z)?\ Oiﬁ ‘ch‘air@ysm(,( ‘Q-CKQB"

Cheobions Vel belidre Pl x| %, »{; f ‘
| Yp Ko
' D i st ‘SL\Q« CK MTI\ Quu/(.. e Yo ey( . '




&
\: < F@’QL &Qcyn{g ‘ﬁu»l QK;& wit a5
he»mwﬁ— eel cﬁdcwm @M oMy ngj\

Cj&‘o(« ha?ﬁl OJ(\'TLS«J JAJ Gfx-c,.szc(»e(a E”mﬁdmm— b M Dy

\\E\M ﬂ JA ‘Q, Cx\ ,

X X

Gk ,@cm Q(x\?‘— %(YGX | S0 (w@,i— g;

w2 %o
Grant ik Fisthosin

3 % éu‘b@L PL’T@Z rome , exP, Sy, los et %@wcﬁm ek .

Fuhbone, tn ilre wuz&‘awéem&) (*x\ ) P«xe&uﬂi L
V6 sLL\&u Ff.u.‘khém OLu»u(L el.a& L thmd& R*’s@, P

[

A QUM )(C@Q
N ik *aL(g s ka/{wmua Mﬁx&‘- k,(\& L jau Ny
; (’os( \, % #0
3.0, Offeorebee Cublione. T AN {L At
Na ,.—A- T ee }"',!.,;" | \)w{d
3 Q .Lo( WJAL %e,%«« &v“@@v‘ (&im @‘é,f

megﬁz,u. B‘(C Nv—w“«t N«blﬁ %uJ’ZL M«ez&n Zusu,wm (ﬁﬁw

sied ot e ouplionk (o iplaf dfiantn.y

e € ()ﬁ%?ﬁ ﬁ-cc(uw,., ke (rz,@'u.m .



|

el @LQJ del b | V2o aiba.

Y-d%e@_f | Ti:w el ’Q&QLS(.“ “:—ﬂ Ce P{P«re <y Au‘}v(r Ml € 0ue

= whlioan (Q@CMB /echw} dl, mewn L{g@ /\be(m&lr
}sw\fﬁ eUme é&m‘b_ Qun CJ-R’. Fu@hi'&é’ﬁk ) va( GQ»J A Crin

T’“ GH O 0(‘,_ 6\9{3@

| M ﬁ e T iese LAl ecres (Lo e Reeses den um dow bekadilelen
Pr“,((aau(’tb Cﬁ..) nepﬁcxtm(ﬂwh (aj.utﬁ ols uhsx%@&»{
T:Z(j,q WA‘ /’e(ﬂ ﬂ?wes&

6&9 ML S -L - T!—»\d \Bvci es(ctu i
AN 'Q(”‘\

Sehalon \&/Lu e Gavarwel Gle om J&T:%“u&
A el Gwelw« P Q L Pk ¥




Kinemabsche Tolprbabow B Duvdesdutls o sdwsdy bt
Wb abe e di W@md@u«w&m»d%h&(.

Defiuloor 4 (Rolilery )
Rl . ﬁ Roif = «%x,eT
4 lu.@& ok{&w?rr_su e Ok yﬁf‘:f) inls ol

ERIB ks Qe -G
,Q.Cm ' - QJW‘ W
W=7 ¥ X=X0 L";)@ 7
T D\T%omchwln(- hpe®

Cxis\l . N o\elio o ol
| L'y | RIS

Bovelien. | Resens Ul
;\ | g Q\Q‘Q(f(gu e ¥, => Q%(-ﬁ(ﬂ\‘ e Yo
{.C» Q %LL% VPRV -7-24 { ot ¢ ISTES vy

/ o
@;&.ES@&E@ VAL ELLY

3.2.%0 (b Ju wud R@spfd&.

ORpnic s ("c;r@m (cp) - e @
ﬁaa»éivmk % BN
| (‘QH@\ = %w&_ |




_P.«@&ub('ﬂ&l_; ‘Q 0%\ 'Q_ 4 E { ‘&

Qb IV OO LSS
£\,

3 0

Ueborel,  (4:8) (- § (46 £

mug;‘.tuslulj “ e Wl
CM@? o 8 )

Be 5@3%&& (%4«. cwccx QSVLL& /\Mf\( Wbi (:cu¥ bw‘&m L Wzﬁ\

)

A

Bs s ‘%(\Q " o me N %x Deanie sk g{ 3~A~$-4
&% Vaﬂ&f\.gmc{w\r&géhg

° Tkéluv{,tﬁ,pﬁ%gw&’i ]\\-:.i‘
biw  ROACD o T =4

=
X Dy -2 Yo

) X~ Xe @ £¥c

DL Q6= st defl'ba ik £ 0= 40 =4
v

” Tpgluiukpw ‘ic&wss ‘\Q () = T (et !

Trdubliowsam uelus: y“daﬁigu; “%L‘?uk N»V.MJ

el {(" v | P"j:A“u"t’l
i ! 7
f—a () = Q\YW‘)( = % ) = @hs\‘x VY

-4

= MY ‘x r ’:41& (MM\ &(M
{ I 2
Dol Raene.



e 4=l &S, xe (- )

Cos ) cos (¥ = sin (%) (=3 &ﬂ

Ll
Q (x) = —
4 Cos (%)
Clw&m(«. G%T{a“w.
A4 |
Casz C“\

DA -Q‘_(sa) = Vaex®™ = 4 04, wh
3, &) = \/7‘1 g, 00 = Ax" |

A ¥

| ———

E} 4
= — —_— v 2 =
%’ () 2 W’::‘ = e
AL oo b WL —=Toblle

& boewele sl (Lohl )  mexinde ods
ik Fuhlorsele (flastees bo. Tiaa
eine Falthon )

Pounble, o ducen dliese ey uommen o,
o (Lobl) Dosimwa ok Tniwme,
(i - Muiad ML)




& Y / 3 Il
| L% « Q(Cx‘) ¢y el
g@w.s €oLe. Ey(xw:ﬁ %L_LQL VoA L\cy" (Qexf,b-j.‘ eu&) R‘Mfﬂ«zﬁ@?
(w ,J\&L"s"'hﬁi&uw?{—_ L BN
B © { etue ledizonll Tave

%&‘«*—5‘3*5 , i /
Gl % Babendsllly => R (D) 2O ao_po\oedy Bk

; Q: (SA =0 fb»g(i;co( C!'ad mrz:’L(’?, _(izcs x’ Ex[a/sz(;[&h

,1%(. ) &2—&; ‘ ( =
y {g)*&&‘

, i | | ‘Ql(‘» L
1 ﬁ'} |

R 4 06d= (A=Y

o= gclw?%h‘

‘ Y = A (A (F2) == 4 (4

R 2L € LR BRI SV SRRV



¥
W
X2 X3

Dex Fohon ekl aeanm Qlc*n',/((b(; Q- doss tw
¥y ¥a Mhuisa voilige (e(gy4\v§<v33;,a/ 0630 &)

Flle dus el se offesdUd

Tet TR Vel M{L&., so beliedle
de Fuhbor £ T>®R, >4 )
Dene 1o et bt (o met zeets

w@% (,\ Uxe T .~ dalle Mibduwe |
= el LM%&W

Zw&. “\JMA‘-% _Lkgcw M.«c,(—foa utgu uLt Kda/wwi-

£ Uk |
Bs wli: ok b £ Lo <y honmcre

Tl J@@\-@M $ 20 solel £ v
| ‘L'W o Jon) ﬂvm

%@F@M ‘% (x\«:e | o Lot Q, Uk
C%W Qol‘lz(so\q&‘v-

C(ﬁu«mi&&«@l& &c‘ ‘;‘“d*—“:eh |




YT i ae% %U‘S@w"eé @

'Jx = - $ (4-%F
€10 = - e (4-5%) S~
“%k () = =& ¢ 40¢ ‘gﬁ C‘ﬁ\ > O

CORES 15“““

L

£ (x) <O [T,
N\

14 Qu Mol sz und Rinwed Uyl

= A

=0

dee..

“

- o] bere | |
M QCﬁ—cVES’bQ Qc‘ (V) “(@7 gck,el/uk GLU:&S}\ (@»Q‘(@)\ ﬁ

(RION
DCLMM thi\h.(- i 5 o G (C%SS [ %c}o(_c%s Q,L’ut. ?&;‘i’ L-,f
QL’ TQU«X{J—&L Vi o V(u(ﬂ-. mfo %\Q‘CM#OXW%ge‘«_i&C '

R £ (o) -§6)
Al
- ‘Q Cyc} = o —a '




Qt{{,xw«d, ¢ WO*'O\E:M‘C\I&(L&L@ mul
vesue Vb 2&05& aL WS[»(%_

@ N L0=0 ¥xe (o) = {@c erws\e&

lowedey 38 o

> %(Y\) zZ0 \#%C ("153 &> e M. WO,
wdeg - € . . u\.h,L. ﬁv ol
(ordeg o \ “y xkgw_g

’%L.Ct?‘\ S\ o | Mxe @‘E\ = _‘_@E\_'_T_w% N D e
((‘mqﬁw& < &I’M{ ﬁua.Qa:)

y ‘ _‘ = e% )&& {{,&\ ‘«%Lﬁ( é "(‘L
.: / }
@ QLX(,L\« NG g. ‘A‘evsps\‘eﬁ \/&“&'[a e . i{,{

g (68) =R df{bu | w e o). e ke

ﬁumwi l Rs;?
ek () =8 (5 =D (N £ o x#Ewl T
sk )= L ;g &N Eo (o e
M ev2.s bk ,Q»(Ah %___C:f\ . ‘Q\Q ab
v (Y | =l 22
[ M=o 2X
| Q, () Q (M) = Lo =@
QM\M G fq"""" "“( | x>0
S, 43@15 <= Ko %(‘A = é
' T \,gs_vé?,,@,
, Texw c(m, booll olis | il

2040 ¢ J @@aé w%{g zir

Bulbacnbol Bl +
Qo EE o Qe SOy

>0 X—=">0 i



3.3 ﬂfb sc&&@«o\-oﬂ, %»éNLCJ M«! Tz‘—\z lzc:ﬂ - %s«‘@dﬁ,ﬂ}k&.

QOQ(Z,L A Jimn QUH\ &A» DJ{XA -{ﬁxé—&@bwi—;‘n‘&, H/ﬁ,é/ﬁd,(t,u; $Gii

fru&é = g (%o

K"'ng

)

SO aw% Ma Gisn ajb me@s{c‘m@ (IGDM

*@ (\J = {(Xex v ‘%3 C\(Q .C;g._xé““)
Fvat ¥, =0 u;ual U fe PQQ'?M@M &Cx\ e Q(® i_giy \’Qz}z{. (—6@%
b mar (flu)= 0, 4 (%=0) -0 |
f.(*B a Qg ¢ Qix
Tdee - u&(uuc, ﬂgﬁuw X&_‘Q&F&"@d RW\‘MLC,)

@Q‘,w\x, Q‘W@QAM/U*CX Qe %«S’Q, QL: \Pa{y,uévu.s, i

X y=

O apk aux @, ¥ = Qo+ (o) (x-@) + % Q‘j@,{r—;}’

ety Ve fos - EL(WJLQ% i i %t
B laddunp et v, Ouducy el

S (S



29 bl My, €003 - 004N, 0l og

%. %{(x\ = < (\x)) SIETIII Q(C@S =0
*ﬁf () = cos € : ‘QI (o\ =
| 4‘{( (sd = —sie 9 -'Q,“ (o) =0
~€m (x\ = —cos C"x\) “im (& = -
—\—;e(vla\ = X - i(if.xs (Vgl~ (LLmeﬂu%LMw& %w\ .,

l
%



UNIVERSITAT
DES
SAARLANDES

Fachrichtung Mathematik

Fakultit fiir Mathematik und Informatik
Universitiat des Saarlandes

Prof. Dr. Michael Bildhauer

Mathematik fiir Studierende Biologie und des Lehramtes Chemie
Wintersemester 2018/2019

Die Ableitungen einiger bekannter Funktionen

f(z) f'(z) Def. Bereich Bem.
z* kzk! R, z#0 fir k<0| kcZ
11
S R+ 1 @
VT W vel. x
5" ar® ! R* aeR
" " R
sin(z) cos(z) R
cos(z) — sin(z) R
() = T
an(x v G
sinh(z) cosh(x) R
cosh(x) sinh(x) R
in(x) = l<z<l
arcsin(z) | —— -l<z
V1 —x2
1
arccos(z) | ————= =l Lz Ll
(=) |~ ==
1
arctan(z) T 22 R




