Liderpbin wrorn Do lonmn ichfotine codibnen,
el pcho otdler iovanalo moch gedad Z5 prna dari badle
A Ainehn, ponelbd Apnach nccbde .

%WWWW AR sichor prvir Bl

whetnonde Neliborewn d. b [ (C) ( ) (g)wd%w

t

aFb%c =d teFf -aﬁkm Al ad +be+cf =0, agrbhrca=0,
dgtebtfi=0, mmwmmmm. Zes
S&WM\R}%MQLWW OM,MWW
MM‘ e mwmw gacmﬁ Aser 3 Nebdorern
NEEE Ty o,
s gleich !’

/IWW/‘Q«%W@:&%

("Q b ") Yoiche Xommge ¥ ftas ]

b -a b
b b -a W&W 'l —-qu+]92':0

—~b(b-2a)=0 —= b=0 cder b=2a  Nersiict, gerctrede s |



2 Nevannichy 2nner-Nerolloponermernng .
(5o g) 18 Sk othenschbortr o ookl |
c b-a x
postwense marmal ¢ ~oc-ab +be =0
— bc—ac =ab — c(b-a)-=
Sedzd prtin. b=a 21| v fotagt b=atd, c=aca)

(—~a ala+1) a1 Shaborgrodilid = 0 2 Bhar!

o+ ~a  a(at1) ,
alat1) o+ ~a M L 2

£%= (a)*+ (ar1)"+ [afar)] "= o+ (a+1) + a(ar)” =
= (ar)H(or+1) vat = (a%1) (0 4i+2a)+ 0 = (@1)+2a(G)+ol=
= [(o+1)+a]* = (@t a+1)® — L=a g+

R pniech o soberronchomel adellle aich, die Xoumae £

Bl Bvng, privdin ot Zatd beyonis MMWQWW

=7 1 -1 2. 2 == 1 0 0 q:—z: 2. 2 -1
A= .= Z) “@ {O 1 0) ("4 Z 2
£=3 Z 2 -1 £=1 \oo1) L5 lz-12

a=L: -2 6 3 A=-3: 3 6 ‘) a=3: -3 12 4
3-2 6 -2 % 0 b -3 12
L=t \ g 52) £°F {6-2 3 2213 | 12 1 _3

Mo Lo, s O&#MW«M‘M—?A;«? ~ac-ab+be=0

oot rnoch ppndhor frnetonnsrolen | pc = a(b+c)—>q_- _be

b+c

-p% Cc b —be  clove) b(bac)
(b+c)' b b+c be b(b‘f‘C) —pC c (b+e)
e b~ e c(btc) blb+e) —be

L= (~be)™+ [ blbrc)]* [c(bre)]*= biee b(brc)% ¢ (m)
= (bec)* (b)) + b’ = (b%cY) (B ¥+ 2bc) + b’ =
= (b%c') "+ 2be (b c?) + (be)*= [(bﬁcl)—fbc_]z: (b2‘+bc+cz)2'

Jl



— L=birberct A A Ak tine padirlihe Zatd | woesin
b v ¢ gouwze Laklen s
Grernmrprel. (—-@ 10 45

= = N 45 —‘6 40 = . 2'=
b=3,c=2: |15 0 —5) £=3%3.2+7%= 49

rAcld oz, Bafimeden.. M%WWWW
% erlberrnen Aoty dhe Nekdore oo Tipels glevch. found prmdl.
Nl rnnid-Aen Toiyel (,;i;, 5; §) 8o Ach aif Me ddee

2 2 -1\ 3 0 2. 1% ’"5‘)

4 2 2|[-3 u o)-——*(—/ra 5 10

(2.__42')( 0O 5 M1 2. Ao
A% (42‘
WWM@W%WEW( )(} 40
WWWWM/MWOM
WMMMWM3MMM
WM,M@WWM
W)WWW (b (2 (%)
10 10

a) (-1 2 -2\[-1 2 2 1 -8 &
2 2 1 2.—42)=('+r+;) £=9

\___.

2~ =24\ & & =] 4 1 4



$) [ 6 10 A5\ [z ~1 2\ (4 &b 32
(45 & -10 2 2L ~1)=| 5. =23 Lf) 2= 5%
L 2

s 16 28 -4
e) [-1 8 &\ /3 6 2 2% -38 3%
8 -1 ‘*)(2- 36 )= |46 43 -2 L2063

&LW@'MC}MWWM&Q

oder Norttichion, derKoordinaden )
e 0 (31050(3) = (B

Moors Ak rovoch sermadide msamon Fopamelon | il e
Wmm%mmm o ncte Braiictde, z. G ;
Moo owiron et MWMA(O/ 12(-2)

WMMMMWSMAB ( )AD ( )
=AA

MAE' (MJWMMWB D E evvens
it ABCDEFGH o sk Lo 55 erbtln, i
MWMWMWM WM%WS
rvngnns o snn. Madbornnadn,~ Unnderictd W"’W .



( Q‘%lb”g/C’%ld:“g'@w&Mr(g} y (Z 10 "'Vf) ( el

ael2) () e=(3) () - Bl e e )
A-tg) e-8) ) o-Ceh - Elg) el o)

-42 ®=-99°35'3q" %

_ e NG 5 Ao 40 | X+
Lercbhe Neroron WM pre e AR eS nd find NS A,
&

WWM MWM @«%WABCDEFGH ( Lines

Modbadab- A1 :2 (foaay Co B B dmanis W-WM) < He
MWMWWLM nihTng, Abie - dre s

(foota Al MABCDEFGHMM )MABCDEFGHMW )

%MM?: Gotle A~ (_42) *(,,i) c;(g). .
W ABCDEFGH WW &,2, , :
pondde D E,F,G,H desrlifels, MXE<0=2 V3

C) Zeirine Goridnnd~ MW@W(M%M%)' Metrodeb A:2

WWMMWA 642)4”»'4—0“""'%2“"'429 X { ) Z) i

Q)Mmms meg MMWAM
MM,MWWMMMABM@U@M} :
LG Conide A ond B Azien, 2 €K ‘

Cobepp b - C aricts riof Slor Gerorchin 9 bt Lyl o o
Hooriirade oo feblinden @bt C Amndi D olos Qoaatomtes.— — —

) W%fd&vw MAECD MMWAECDEEGﬁ B Bernotidei.s
(XE< Ol) WWWM@WME FG =i
¥ erior .HWT




P e

25 A0 4 ) =22 +50- 28




Gfundriﬁ) i y'







Kreuzrib




_ﬂ

AT T

| ik
B

s m..\-w/




WWMW*MHMMHMM
pichd | Mond. Aeehunenn.

Friabiec Aoy pit s son, B Glesch Lot paareise
owfrrntender movmolAdede Neldorew geaangon . ook diceeh,
meras Mot rende! Mabiiocnhrtibeine Loafe Ache thismehimendd.

WM g IW Drel sbrecl oo '
Die Zu b 2ot [ iads

2(ab+cd) 2(b+d¥) -2 2 (bc—ad)
2(ac~bd) z(bc+od) 2(c+d*)-L

sk L= A"t B4 CEr AP s Lol dev Spathnn Kany, Boden
WW/MM3"MWNMMM
R dehs it poodilicho Tolh Ant fokln e Neledortzoy, dinnhti
”WV%WWW@F?{ o roronidliadety, o
el honm, Qoo 2ot lenn. sl By s ipn, s Cenne oo 2 roncel.
v b~ Anevsionyalon, Roviim S b Neldoren, rnnctd-cer Tkl
Nk ernnen, SoAz on LAGRANGE Kbt sige, geole
vodhnilicha Fold sdedn iodn Sommmae. o, b Qrcadtaden
(ermscbhliollichn O !) setoreben . MR tog,, . deatias
fobgordlommdrdien vorgetion | Mo roatilh tine modiintichy.

2(a+d?)~£  2(ab-cd) 2(ac+bd) )



/
{3 = —(u=vd] + 2uvd
a‘g’i }
{. 4‘} _ (UZ+V1)K

' \K = Zuv +(u vf&)J
i -

A ~-(’z@i%"ﬁ’ +2pg.J’

(2} } J" = (Pa+@a)gf<!
5\%{5‘“’-’ 2p0, ;’Jy-a*(p*’-:-gg" b

F o2

. (p=g) |- L=Vl + Zuy]] ‘i"zg%!u vt K

/is'fm mf!

uw‘

= (p*+qY) [2uv |+ (vav8)d

= Zpo [~y [+ 20v J] + (p*-g7) (U vI)K

1
d

="

1" = (p=g) W™V ] = 2(p%q¥uv J + Zpa, (U¥+ V) K
= 2(p%gq%uv |+ (prgdvid
K'= =2pg(u=v¥ | + kpguy ] ‘3"(? g N’

s——_g

5%.

1 = (p*-gu-psgvi) | + 2(-pluy s Yuv) 1+ 2 ( pau +p«>,v) K
3= 2(p w+g v) |+ (P g =gl
KE 2pautpgvt) |+ bpguv ] +(pzu?'-’=@au?}p"’v5%zvf)k<

Sedag 1 Qvi=a, quisb, pvi=C, pui=d

= (d=bcqa®) | + 2 (~cd+ab) J +2(bd+ac)K
1= 2(cdrab) |+ (d+b=ca’

K'= 2(-bd+ac) | + «Lbc(ﬂdﬁ“‘md)l"‘(&{ b e=a ) K

i

"= (a=b=chadY |+ 2(ab-cd)J + 2(ac+bd) K

= 2(abted) | + (-a+b=cHd)J + 2(bc-ad) K

K'= 2(ac-bd) 1 + Z{bcrad) J + (~a=b+ctdy K
mud aol =be



il

- (L=Vv4 | + 2uv J
(Vrv2) K
Zov | + (v=vYHJ

i

1

(s==t1) I + 258 )
JF = (%43 K
26t '+ (214 J'

{

o
—_
o

-~
)
X

[~ (P~ ) (s U= + 2pg, ( s+t—‘}2uv] |

+ [ (p*~g9(s-t92uv +2po, (s ES (Vs Z):(J
- (p~gt) Zst (U+ v K

= —(p*+g) Zst(U=vY) | + (pF9¥)2st.2uv J

+ (p? +a,z')(s ) (L% VY K

1 K" = [ Zpo (=45 (u=vY) + (p——a()(sz-ktl)Zuv] f
+ [-Z.p@(f-%"’)lUV + (g8 (s* ) (v=vY ] J
+ Zpg-2st (U v K

!

Lﬁ\
1

~
P -‘"’J\"‘"""/—‘\ I . Sy - . SO— M—\
%
i

Sedah raonn, t(pv-quli=or | t(purgvli=b, s(pr+qu)i=c Al
S(pu-av)i=d, ro ergitd st :

" = —[2(a5dY-2£] | =2 (ab-cd)J - 2(acthd) K
2] K
) K

J”’ = 2{ac=bd) | + 2(bctad)d +[2(c+d
K'= 2(ab+cd)| +[2(b%d¥-2]J + 2(bc-ad

o L= a,+b?'+c +ol®

M% IW=—]}"}\JN“KM} KY= JV > :

1V = [2(axd3-£] 1 + 2 (ab-cd) ) + 2(ac+bd) K
J= 2(abscd) | + [2(b%dY)-2]Jd + 2 (bc-ad) K
KV= 2(ac-bd) | + 2(bcrad) J +[2(cHd¥-£L]K



: A 4 {
LR S Tt N e
e\ i e e

beai-2| (ab+cot> s

[ e s Ezcwbd)
o  .: 2(600 + CaU Z (b ) Z(bc Otd) e

OL i d S



= ol ol el l(obmcd) ™ Hc’°c+bd)
: “,/(,2'+ Li’):(aﬁ'dlf (aa-oﬁ(@i-b-w{' 7‘) (C&b Cd f(ac‘f-b d ] =
- z i el (- (s oo ool 1'
o «ﬂt[ ozb iadz* XoE cd +51fb*2abﬁd+cd*@‘;*2"b‘d+bdj

* w,«é‘fﬁra /Z = 1/ ”f'_;tiaa Mb%id_,,_W_,,_,-_,_A,___,

( [ moﬁ%} [ ab-ﬁd)] [Z(awbd}]

{} () [z ol -j,] Zab+cd)+Zab—ao{)[?—(bmﬁ—/€]+ 'i fiffi_i_;
[c;,c+bd} Z(bc-ad ) Er(awﬁ(ab%cd) ZZ(ab+cd)

= ;; +Lt(ab cd}(b ol - z(ctb—cd}z +£f(ac+b0(,}(fpc ad) --':':;:f""

=-7¢-7ab 4 (mlj (abca)lab- cd)(bwL} (acrbol bc-ad)]- o

s Lr[ ab(a-rb’#czfﬁfab(a+b«Zdzf+coi(a~bz)+(ac+bd (be-ad ]:

- H ab(a+b+ot }-abc +db(a$%a@+aba*md~bcdmb b?‘cot ucd~abdfl=




Trpel rrormoles Neldoren gleisbiteXonge

24y 24000t p=2y A%4%1%0 £=5: 2i4i0i0" L 2515454
10 0 -1 22 340 32 6
2 -4 O 2 -1 2 Y -2 0 6 -3 -2
o o -1 2 2 -1 v 0-5 2 6 -3
L9 2%25%4%0° 3500t 0 L=t Bigigrot =43 324040
-1 & 4 90 0 + 6 6 5 12 0
& -1 4 ©-9 0 6 -9 2 2 -5 ¢
b4 -2 o 0 -9 6 2 -9 o 0-43
3252417 L2485 BG4 g% 4i%0%00 314 Tho
-3 4 12 5 40 10 58 0 1 12 12
12. -3 4 A4 -5 -2 & 45 0 12 -8 &
4 12 -3 2 10 -4 0 ¢-1% 2 & -9
£=14: 131954 Dr3ratot L1 4Rn1i0° 2% 2% 2% 2°
15 6 10 -1 18 6 1 16 £ 5 4 20
40 =415 -6 € -1 ¢ % =13 & 20 -5 =&
6 A0 =45 & 6 1% & & -9 4 20 -3
L=y BeaE2hat g=25: 5h0i0h0° 4i3iohot 4% 2% %4
-% A% & 5 0 0 ¥ 24 O 9 41 20
22 -3 & 0 -5 0 2% -3 Q 20 -5 O
e 48 -13 0 0 =25 g 0-25 42 A -45
L=2F: 343+300"  5i43430° 41z di° £=29: 5324 0%0°
-4 Qe 414 2% 19 4@ + 22 1% 21 20 ©
g -9 48 A0 <25 2 2% -¥ -2 20 -1 O
A& Ap -9 1 2 =25 2 1% -23 o 0 -24
U3 2v0" £=310 534t v srl =33 5124 4o
3 24 15 211814 -5 ¢ % 20 20
2% ~41 42 22711 -6 30-5 6 20 =25 &
G 12 - 6 44 2% & 30 -5 20 & -25
Witk qr et b1 342%2°  £=25. 5F 3110t 4x 333140
-1 32 & F 1 78 15 30 10 -4 18 30
22 -1 # 32 -3 -4 30 -1F & 20 -45 10
& & -31 4 28 -1% 0 6 -33 48 26 -45




OENIC
SO

A5 %o Ao
%0 -1t ©
40 =%
=3 Zé’ 24
£ ?Jr—Z}
& {'rﬁa 8
—40 ' .
o 0.
-6 F @2

.-@ ?
Fh2 6
’17‘ bt 32

2 25 &
% 22 4



Zohl £ | mrlead Ale ma it Strvume von i Qradhadin (dhas 1ot
o b ann il Formathon &nn,. Die Zaklhen fror o, b, ¢, ol foamm
Gronnkigplon Fatl (e el £=5F Banr: A= G3) ortoald mopon

A92 wserchuedene Madivzen, Olie einm qrgthenes Reckbosgplenn voadler
MMWM&M&W W%m ek 492

WA.MMMM% D-Mm (%WJrW),
W&,MW dafy guns 2ommet D Madnx WW
9o L Spodden = b 2 Zoloneldoren ooler o Mildiptibod s,
et Nebdors rmmnd (Aleine S~ Madtnoc endsdetd g, magplithat.
Grei mmmng@rBden, £ s d. die 3Cle., Lo man. der- B rphdranoralen
Do mncmclie 3 Spatden-law Telemnebdoren iy, D Mok
raber” Bplliseln, rserdainchon Aant ) Ao mregler ene D~ Madsio
B eibraldon, molide Act, podh, A KiBerehhon Boaben . Und- 2
WWWW:WW%Q,MC,%M
WW&M@&W
L=5% 26" e 25 "= 40)2 %)zi*(%)z*(%)zg

< (&) () () ()= () (&) (&)

= (B« (B (B (8= (5) (2~ (5)+(3)

I\



oegpne 2.5F= My = 0% €25 34 4N 624 1R 553 23056 4 2"
wond 4,572 208 = 434435 3% 4 > 54 9P 5 A"
€> bt alro Amamgerviond G492 = 4152 D~ Madrigin sk
Aewsellen Aolidbedrigon derq Madvizomelemmenden.. Fot Loontan.
s Liogos ondh Aeoani, ANBL. Sppiogethiboder, o es oo i
Zatt £ = 5F vier verreluedone Zolegimgen i It Qrodrade
Gt (i Goamz aomdertn Madsiszon.) | sd-cie Zatt clar-
Rovimbagon o poesondtict. grofber

Fhr A = 0"t b4 ol vl ronan. onf frobgincle neise
Ko}

0. Ufe:  a b C d
atb a-b c+d c-d

Tz Z T ¥z
- a+c a—-c b+d b-d

1. Sife vz T e Z
a+d, o~d b+cC b-c

vz vz© vz vz’

atb+c+d arb-c-d  a-b+c-d  a-~b-c+d

. Sdm‘ge : Z Z 2 2.
2 atb+c-d  atb-c+d a-b+c+d Ga-~b-c-d
2

Z. 2 2
&w . = (a;;)z_" (%z+<%)z+(cg)zz
= 4 [alelob+b'ra*-2ab+bs clcolvdl ct2cd + o Y =
" {}_—[Zo(‘+2b7‘+2c"+ 24 = a®tb%c%d” A
Bols onch, wrch Emachapn citser  ruchh oz, go togar
svadionalon, Eaflenn Modrigon il | fad demnellbend Eobben




3 - ( |
Aok, rre swamn dois ferwserlrdellin Rrumde. |)
W%&WWW%W@%W
v Ao allle oder onchy, procr 2o
‘ Mﬁow- MWWWMMM
ysersbecten woe fe des b, ersedad ameommglergpilellen
Qe (wahe S.2006).
Unw 2n u . g

&MM/WVMMMW A
W W&&Af . ‘ y y .
: . ( s _WMWM(SM J=

mm
emedre e
AAW\MAQAW, MMMWA&eZ Berechned avele
OvAa d&»w /40vvv a +b"+c ’
a>o . M )
Sovwin

A= 0 : Brebing 1 180°




72
S ersedad

'v«?m /%Z%ﬂ/éﬂz% 9,{12@2\/{/ ( (‘I’%«/m«v/b&b» Aeple W . >

-Wmfma%c# Bovia 1 Bovlonide Cm«/wv,, Ae 2 o) Aot m{,

b e @%aﬂfté' Lol Srrgolvrnikiclg %¢1WWL}& Rax Bivecining.

Grondol iy i tly = G5 WVMWWM&@M ebhva 05 A i

[ o mitrcher. Svfe X o‘Vw@ 3, Mw&KWMMW e =

LAl . M@W @W&ég /wwydéw /@W«Zw»f/qlé&

A.. . Londgler rnden gun i, u{/wo«o{z:- ; B ... Ak mmdzgorine onn & (Qrcrles

C . . Ao Ardevtorne dun A Gruooede- 1 D. o Dot oz Prndzn anan 3. (hacds

E .. atdads ot b ionn, 2. Qrindac ) F oo Ponla i, Srnnde samn b Qiaac
Eney -« - Arbes b 9102 a3 Grracle~

) Weronn esbloimd mnomn aeluoi tenlvtond. glorBetvandabame dols AB

M ED covadden o it G d S pctreidon, ©

, } ’\/\(y rsrin gt aonn soligan 2 ainih /M@MM@%& AairA
rennd. EF avede- @mwf@i s ntl 2o des MW-%}ZWZP&W&— Aewed
Adaaitie) — sctidenl Moz e b oA 24 2ol il AB o, Byl 2

©) Lictnne %,WWL- AFh ol s 61@4@%4«7 A %W£@~W
roendh 2snnddle P quof;a Az trlondgl. zascsclion. AB ond CD bane.
zZrguictben. AB ol EF bzw mwisfdoe AB o En« ol

%qu&? !

" - 7 -¢3 [ F 0o | ™
Georoyele . V=(-3 2 ¢ |X+[o] Alicie),Bloio)C(11010) Elojaly)
6 %2 é / ’

(1) Gegelon v ab dar Swwﬁmﬂ ABCE | A(4[-3112), B(1]2]4),
C(513)0), E[1016]8)] . et o dew. 3 Teltpecken. AB, BC,CE
AAcdie W Z 4 KW‘A«} /W’fr/m elole e e qﬂ/\ﬁwma’ﬁ
4 ABC a5id £BCE — dow, Keicliusinkelon — 2ol oy griloee
e W*—;-/ A et AJM’&M& WMWVM@%— Ao o cloat-
nndl, 2LeARA A2 ool el (o, f b2 gann ded)) pez e,

(2) Do Sebrocder ABCD [ A(65|-F4), B(14|-1]1) C(0]55]¢) ;
D(&5]% *5‘1/;4)'1 b i Griord- . éuw,gfwzrméww Welele
er\&(?/}, mmbwék% /U@UVL! /!ﬁ//vvyvde ,&«%% Wﬁt‘o{i@m

@o—ymg/ s “onclii By A 2vin Maode ll uyww}b*méez/*w?ow %«1&/’,,-
st vosbiir Ao ndbiveo. @rsbelunll R eindelle.. . A =
poblifood s Aie s dlicle. NMeybonarke ceea %&W&U@v)
o Mool 24T Peocboeiboc . A




P

e
=
7

. A o
N

oo s

: 3 :
—— o
: 3
3

C A
i
R

PN

- <2
NN

- z

D

=
k" -

3

1]

./“‘? : A
;Eédb\ i

'/QP"

AT

P







{ v }
N L 2 (lolo) == 2 (4] lx)0)
T 5 (3l1(0) = 5 (1eEle)
) BN —J I, .= I & — )

ATy T Flue = (4 el

Vier gleiche Quadrate mit der
Seite 40.

Ist Winkel x = 45°?

i ’PQU(, Eigenmom'n ;'Geomefr:'schg

Penkaufgaben, 2.Teil



) .~

— = :Z) (& 69
i i

G & Z

P 5;3Av(}&l(, & [”f)

- 32

Vier gleiche Quadrate mit der
- Seite 40.

Ist Winkel x = 45°?

: P aul Efgenmann : Geomefrische

Penkaufgaben, 2.Teil



- . e
Ay =2 = 44 63, 43%467
"'”onwz-———=> 2= 4K #3%%










(1)

O



@)
2) = C(0]55/¢)

(110

(0] 2| ) = BMLH /!/ )

(

(11213) = D&%

(G}




(2)




&WWWQ

MWWWW{M@ o £
M?mmw, 405. [ Altol-3]3), 6(3]%]10), cmmmm
- Z ;W&m@mdwm.
1 7Y 74

, el iy /. “?
1o L "‘thvgw%%@'awi vﬁ’“@l&ﬁfm[%wévf A
| %HMM —613), B(% Ic) H(LF( 45 %hwmn

Az e sza{ .»4’14,@:44‘ ' c)c&..;%h (e,
WMM MCM WM%WWM*

}sz; J&MWAELM;MW ~&) 70},8(70 1[40, C(/i{-éfl/ia)
D(10]-¢11), E(4]-2] L‘”)J“‘fm%“f’whmmm(v;* -
A!f?c /«:L,D ff\bD Eu: CPE, BUE %ﬁww@’w%wnmifw :
G MMW&«:&W brrochbis il bk

&) Googole. e s :3{»45@ M( ] }é:) 5(?;55)%)

. S 25) 925]5 ]W@wwa@b N »

; M\% W&wﬁx% BLWCD%@MMwMM i
Wz o 0 atved . Moo Lo




5 % eanie w m.M L dhe jf.w(é'w : Q’W ABCD, [ 4(3] |
B(31-95(4,5), CU; %"f) D»: )]MMLABLD
LD}(?‘ }} Zpr o oy, 2 s ke wan

- ~2(¢>;-+d)“£ 2(ab-cd)  Z(ac+bd) ek
o] ot st et Lo

‘ a3 A =?-\f?) 49:?‘{? et hfw,fgeefecw% v
B(H3l4), D{4l-5le), E(12[0i%), r—'(m FhHiesale) L

4{) O WAD“

#x5) AD, =a2E  AD, -aiz (i) M%WWW\
: ;WW g m,aéH,g e M}i,«;‘g ,,014,,9349:,.4,‘ {w\c,&/ ,g; e ,s-éq,g-};..éq,‘g{ AR gt




uﬁmwﬂgw%wzdeWW4mw@&qm&w

2 7 ﬁ P 0, b= =g_ 2
)f» % ﬁ/L% a= i d=L,
: (— A
| =/ o 413)
. -2 3 ¢
A/ | 1D
B - 5/ - A (ololo), C(4l4lo), GMMM)
} Al(101-3]3), c(1|1l4), 6(3[4110) 5
Mm&ww)c&,é/oﬁ(g) Drcbmpin el €= 15 223.}”(4@“:\1_ )

(0}1)0), H (05 95]1)
(4l6l0), H(&5]119,5)

A(4lolo),
A(1l-¢)3),

w )

Brehachasmveldor (*é) Sucdrrnliel. = -6 06 53" (M% {g‘ﬁ)
MW; 9

zn B) ﬁ&d&mﬁwwwdﬂqpmw4mm¢62wmwm&da~
Glorclhnehnerloelia - tclmsdihcpn Freiedeen.
(2 oifeinamdergenlelde Monrfelocken )

SRR St PR

¥ 1 8 2
A(ojol1), B B (4lolo), C(ol1lo) D( ]%]—%)

A(s5]-516), B(#195]4),c(41-1]25) D(25]5 |4)

wle



onle), C(olol1), D, (- 4| £] %), D, (-1l0/0)
A(31-515) B(31-95]95), C (15]113,5), Dy(51513), D, (%13]6)

rnodhn feredhen, WMMMMWAW

Nown 2.2 Bio 20.3. 2048 Brinn Ak mviomn rounf, Retalfideds
poon. RE Cngplbael| 2500 Bodon | ebbosirgotratse 7-9.
Eotrdiiell erap e et o Onlser Bk inme Mglicheede ot
e (Frwmnderd debeforcasction) Aovdaltd






‘- é 1 M 9
W.’ W’WL a=%,b=~z‘, C=Zld=z—-)w
erkndlh i cne Madsioc (-4 =52 23 ). Hese Mg
43 ~16 -28
32 AF 44

WM@M@'V (’%)'MMM @ = 406"4‘1'35"
943 ) - . - .
(,dwv\,%=-—q{:) MWWMWW‘S;

EULER difle mor anincl 280 Jobritan chics atly, Serecd
heramghrachd Mok b sy 2inn. Rokrel . Sennne Ablpndbomns,
Aragh den Tdel | Groblerno albgphbraienmn. ob affectione

Betn rniity den Brief snin pelbiofien o finde Aok
e o Endie. Novezilie mair dne vernpadede nmond s zniveidhandle

Gorivorol

Ly MMMeMa‘,aM.ﬁ,MaL&rA—merMV%We" -
rderessornd.
&



| wenn eine dre'i'sef%ige Pyra%'o(e
(= Tetraeder ) zwel Paare normaler

Gegenkanten besitzt, dann sind

stets avch die zwei Gegenkanten

des dritten Paares zveinander -

" hOlf‘W\O.[ .

Beweis (= Begrindung) :
Voraussefzuno_, istalso 2.B. ADL BC und AB_LCD d.h.:
AD . BC =0 = (D-A).(C-B)=0 = CD- - AC- BD+AB 0}+

- b— —— o—

AB .CD=0== (B-A) ).-(D-C)=0 = BD - AD - BC+AC 0 i
| ¢ -AD-BC+AB=0 ,
uﬁ.?&oe— (C-A)- (D-B)=0 <= D{C-A)-B{(C-A) = v
AC L BD w.z-b.w.

Zusammenfassung :

Es gibt 2 Typen von dreiseitigen Pyramiden (Tetraedern)
1. Typ (=allgemeiner Fall) : kein Paar normaler Gegenkanten
Die Héhend:’eses Typs sind stets paarweise winolschief.

2.Typ + genauv < Paar normaler Gegenkanten

Bei dliesem 2. Typ schneiden einander jene Hohen, welche
durch die End punkte einer Kante des normalen Gegen =
kantenpaavres gehen ; es gibt deshalb Z voneinander
verschiedene Hohenschnittpunkte H, und H, . |
3.Typ : 3 Paare normaler Gegenkanten (wie oben gezeigt
qibtes kein Tetraeder mitgenav Z Paaren normaler Gegenkanten)

Die 4 Hohen haben einen einzigen Hohenschnittpunkt H.
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Tetraeder ABCD : A(%]-511), B(1]%18),C(11312), D(%/-5/12)

D”

e
AD erstprojizierend ; gegeniberliegende Kante in dritter H)tupﬂage ;
wobei B und C verschieden hoch liegen = hg, h. sind windschief |




Tetraeder ABCD : A(31-512), B(1113]4), C(113|4), D(F]-5/10)

Schnittpunkt vor hyund b H (#15]4%)
Schnittpunkt vor hond by« Hy (#414) -




Tetraeder ABCD : A(3]-2]4), B(91417),C(1]%13),D(3I-2n,

Hehernschnittpunkt H(212]%)



Tetracdler ABLD : A(FI-512), B(112|4) C(4]3]4) DG?*EMO).

qenav /1 Faar vormaler Gegenkanten

letraeder ABCD : A(2]-214), B(9141%),C(114]%), D(3]-2]1)

3 Raare normaler Geqehkan’cen




