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What s ge omeigg ¢

" heo- greel Jdoc ecsth
o "‘"C’ﬂ\g = Sof My greee wekrile Sor meusuem ent
"Ewdids €e\umnts

Nh\u, (s ElementS €0 important ©

" Tusl exumple of scientific work (n N approx imately modern  sense
* Boolk s msed on

T A Ust 03 tedunical dedinidions

-9 postulates

- S common notions

°* Euclid deduced proots of iheorems and debines mom  erms

° Bucld  recognized it 14 nok possible to dedins evefy¥hipg. One has to slort  somewher

pma( S
° dAndedined erms - bechnicall termS dhat will be used Sor tvhe supject
" Evamples - point, Line ...
° Desined termslAeSinitions : oing Yhe undulincd Lland previausly <edined ) desms +0 dedine new idms
° Axwoms/postulaies t ctatements that are  acepied withowb a proot. Bwegything ele
(n the gqyotem Showld be logically dedimced dtom bhem
2 (TNeprmS and Proass ¢ Lgical (onsequences ok the axioms
o dnterpreiagions and models .  An  inelpretation oF an axiomakic sgstem o garkicular way 1o fine
™Meuning to W undebined Ferms N thak cgsiem. A0 (nberpretution s caUed o model Lor Yhe
oxtiomatic  gystem 1§ YW axioms ort  cofreckliruc  ctalements (o that (nberpretadhion -
°longistence : Axiome art  card  tp be  consistn} i& no Lgiwl contadiction can e Autivd
from them



Examele < locigence ereomessy
> Wndedined termo: , , o A
- pount // < € wecon L
~ line
- Lic o0 ("poiny © Llies on Ln(i) or ncidnt Lpoind © (& ncident wirn Lire A)
(DeXinitions & Collinear, Aoncollinesr)
* Incidence  avioms :
1. For evtry Qoif 0 dighnct points P and @, fhee eusts cuactly one Line L sweh $hat
oth € und @ e on L.
Lo For eveqy line L Yhere exists ab boast bwo digtach points © and B such that oth
P and G Le on A.

5. There exst  thnee noncollinear points

One <xample Touc point geometry
* Points > Gymbols A,B,¢,D
qLif\&S S seLs of two Pou\ts iﬁ'xﬁs; iAI‘}I éhlos ) iel"&t f.B,D3 ) ‘“('l Ds

‘Licon * "is an element o03”

o B

Fex: A &0 are both clements o3 the set TR DT, because *hey both Uc o0 the line AD

¢ M)

Aviom 1: ®lwegs one Line beiween two goints
Oxiom 2: Alwags Ywo poings on a line
Bxiom 31 Only two eoinds per Lne, theefore thee noncollinesr gomts (A is not on (D)

No sets contain thiee points



Poraliel  Lines

° Rurallel i two lnes L and m are gamrlicl if the€ (o no poini P such thel P Aies koth on

L oand m (Notapgn "2\ m)
F

°The paurallel postulates

Tot evety Une X and $of every gint P that does not Le on L ...

1. o Ehert (5 exactly one line m guch thab Fem and Llim  (Ewclidiun poruiel postulor)
2. ..e there 15 no bline m Such that Pémand L (m LEWphc Fatnel postuiate)

3. . thete art ab Lest WO Lntt m and n such Lhat Pé wm, Pen and Aum , Lun [}\.ﬁ»crbpuc fotaliel postulate)

E—
1. t . @‘ . N
—a— 2 3 >

The cacesian plne

(x219y)
ax4bgrc=D Al axioms are  Suldilled

g’

—The sophere
ne,
g e i
AW goints are on the surduce of the sphet , and all lines are circles o6n the sphere

4‘ AL lines “have ne  Cadios of  the  gphert

‘ The Llines a(wag: inlersect = no pamllet  Lnes
Not Sollowing +he axioms o$ incdence geometly ,m&ancw cirdes #Mro«.gh Awo poinis
The klein diske

oa) L X2 24T lonyg Lines insidt tha dusk
- S 4 oy Lines in )

€
hal Hyeorbolic puralict Postulate

Llim , does not infersect inside ¥ne klicin disk .

AW axiome faifidied



B ornadric systems &> Raralie\ poctulates

We have now oeen some  @xamples 08 models of axiomatic  Systems i  conneckd  Them to

diffeent  pomileC  postulates s
* Cartesian  plane : Eucldian Quunel postulale
© The  ggnere  Ellighic garaliel —postulaie
* Kein dwse i Yigperbolic guraliel gosiulate

Sthematic  owlNiew

z v
Axioms 1-b Axions NaI-N&b  (Newwl  breomeiey) £ =
+ + r v “J
Euciaian Eliptic Hypesboiic E Z
R Qasaliel Cacuilel Qatanel
Axiom % €05 yw\ate Postware Postuate S 8
J J N 0]
Buclidian No onsisvent, Hypecoolic
ficomerry model heometry

Plane metey | Neutral bleom

-bnde Sined. Yerms in Plane Gicometny :

~ Coinl

“line We wll state b axioms Sor the neubmul geomebry.

- dotance Axioms 1-S corresponds o ¥ne S undeSinedt ferms and "deschibe” theif
~ha\$-plune propersies

- ar\dte measure

Axioms Sof neutmal grometeg- Va1

The existence postulave  (3.1.1)

" The collection o8 all poinks Sorms o nonempry Scb-There (s more than on€ poind  in bhat Set

. . (inete e mofe han  one point)



Bixioms  Sor mewlml geometry- NGA
The \ncidence  gostulate (31.3)
*Buay line 5 o set of points. Tof each puic of distinct pointe A and B thee s exactly one Wne L

Suenh bhat ALl ane BeEL

(Foc every gair 04 dustinct points, there (s exactly one Wnt though tiese points)
A 2
- Definivion : gafalel lines
S Two Wnes A, m  porattel  (Am) <=> Yhere is no foinl in common

12

m

°Theorem (2,62, 2.1.3)
IS Lad moare two dishinct, nonaaiiel  Lines, then there exighs Qactly one point P such dhat
P lies on looth A and ™
A

Bixioms  Sor neulml geometry- N
The cuwr Qostwate (3.2.1)

T For ewtry poic o points P and Q there exists o real number €Q, caued the distance Srom
P Lo Q. Tor each Mne L ke is o one-to-one comrespondence Ssom L +o R such that id © and Q
art points on the Lin€ Yrat Cofvesgond 1O the (eak Numbers x and y, cegectively , then
Pa=Ix-gl.

(One con measure ¥he distance o eulh guic O5 eoints on @ lae using real numbers.
There & o one-bo-one Correspondance between Ml and K.

 Sgecifies bapic propertics 05 Aistance measurements o T

e \f‘\elke‘: Yhat & is poseible Yo (ntroduce (ceal numper) coondinates on a  Moe Q A

E:: ;&S BQQZ\"'S\ =os-1): sk 1S

O \meAies thai Auds are continous (with no 3ap) )



°Dodinydion - between (3.2.2), Segment; fay (3.2.4)

C s between A and B A c_ 3P . AXCAB
T A
ac s
(13-
— Pp = ?.ﬁ.b?)u iPh\a?»Bl l.sedm\
AT - AB w ZPlAsB*PY Lwmy)
Note: AS = CD  , bran AB=CD (diskunce)

o Desinion @ metne  (3.2.4)

- B mattic is a dunction D PxP 2R such that Metrics are wsed t0
1) DIPQ) = DI(RP) Sof cuery ¥wo goinds ® and Q@ (mewic s SYmmedtic) descripe what distance
2) DIRGYZ D for evey two poirks P and O Lmetric is positive) means N a. geometly

3) 01eQ) =D i+ and only & v-Q

" Exameles: Euclidion melic, voxicab metnc gol- - o aya)

- Euelidian metric oL(Ly,,,gﬂ, O, g2)) = Nyl « lya- gal? wl - -/','," - |

= Taxicap mebnc P (["1/51\ 2 g) = l"z.’a\ +lyz- yal domcc | | .
*9 )“

= Coordinare  Sunchion 3.2.\3:
eled L be o Ulne. A one-to-one comespondence §:L >R such that P&= 1§ - @)\ for every Pand @ on L

(o calted a coordinate funchion fof ine Line L, and ihe number £(P) (s calied the coordinate of the point P.

e
£y N0 1 4@ -£(@)\ = PQ

% v
£) fe)

*The ruwer placement 'postulate” (3.2 .)6)
" Vor every pait of dichnd goints f and Q  thet (5 o coordinale funchion 596 >R cuch
that £@)=0 and f()>0

[ Q

£ 6 Posikive
$@-0 §oyso

1-58




® The point construchon “postulate”  (3-2.23)
WA and B are distnd points and A s ang (onOgative Aumder, then ther exisis
O unigue point C Such that € Aies on AE and AC-d

4.2
S sy
-

Ax oms £or Newral Greomedry - N &y
o The Plane Separation Postuleke (3.3.2)
- Tor every lne L, the poibs thab do not Ueon L Sorm two digjoint, nonempty oeks Hy and o
Colsd hakk-plunes bounded oy L, such that the Sollowing conditions arc sabisfied:
° Each of ¥4 and W, s convex
°l§ Pecly and Q€Ky , then P& intersecis L.
-~ (Buerg Une  ivides ihe plant iato bwo conves scts, the halfplanes. i comnection

between w0 poins , 6ne Cn Cach hokfplaac, intersects the line).

H, t© L

e

rs

°Dediniton: angle L 3.3.6)

C
/ AB L AC - Leac or 4£(AB

A % >

Sides 0§ Hw angle A BAC

* DeSinition: intenor of an angie (3.3.7)

U
Lé (— (ntercor of ine £AB
——- >

? VeSinitnon - TriangAe (3.3.11)

B

o2 ’\Q

DABC = AR v AC v BL . AB,C noncollineas .
AC



oThe fay theortm 12.2.9)

“let L be a line, A o point on L, and B an extemal point for k. 1§ C i< on AR and ( #+ A then B andC

B a
are_on the Same side o5 A ¢ :
X

a

6 Yasch's  axiom (3.2.12)

-let DABC Be a *tiongle and Lt L Dbe a Mne such tnat noae of AR and C Lies on L.

\§ L ioversects BB then L also intersects  either AC of B 5 e

>

AXioms Lot Newttl breomesry- NoS
°The Protactor fostulate (3.4.1)
- Yor every angle LBAC thew is o ool numoer A (LBAC), calied the measure oS LBAC , Such that
The following  conditions are satisdied ¢
1) 0'& pleBac) «180° Sor every angle LBAC
L) pleBAc) =07 if and only if B = AC
d) Angle Consttuchon fostulate s $of @ach tRal number ), 0£F£180, and fof each hald-plune H
bounded by OB ihert exiels a unique toy A sach dhat E s in Hoand  mlcBPE) €0
4) Bngle Addwon fostulate = \§ dhe cay M0 (s between ke cays AS and Y4 . ?
then pLLBAd) +mLedAC) = M LLRAC)

a s
(WE cn measuse and consttuct angles (£0° and 180) and\ add angs & yigy Shwe o rog)

° Betweenness Theorem  foc Ra.(ss (3.4.5)
- Let NBC and D be Sour cickinct points such that ¢ and D ke on the come Side 0$ P . Then Mmlcgan) & m(LBAC) ;§
— — <
and only i§ AD s between AB  Gnd AC /'{
%/g
&

A



*The  2-theorem (3.5.1)
-lek L be a Une ond Let f and D be digtinet pocnts on L 1§ B ond E wre

polots on pposite  widie 05 L, %th%Aﬁ&’*é 3
\/L
/4\,

* The crosbar  theorem
“\§ DO g a Friagle and D is o gint n the  interiof 68 LBAC, then thert (S o
point & such that & Llies oth on > and  BC. AN

.

° The Lineac pair theorem
“\5 angles £BAD and LORC  Sorm o Unter  paif Hwen i (2BADY + w(4DAC) - 180

° Debiwion ¢ (ongfhence o tfiangks (3.b.1)
P
The Tiagles mush be  exactly the sane.
P
ék - & Sids K angls are ¥ sume &ize
® C € v

NDEF

\

DHBC



Qxioms  Lor  Newrpal breometgy ~ N&ab

The &ide - Anglk ~5ide posbulate (3b.3)

)5 DABC and ADEF  act bwo driagles Such that KB = DE , LABC " LDEF, und ®C

then NaBC = NDEF
(Triangus are Congruent 14 two 6ides and the angle bebween ¥hem are  congruent)
< 5
[} ) v €
° \soscels Triangla Theorem (2.6.0)
-\§ ARDC & a Eragle and R T AC, then LARC = LA,
Rectuoly (whign & proven n Chapier 42), the converse also holds ¢
-\ DABRC 5 o triangle  0nd  LABL = LAcp, then AB = AC (4.22)
a
VS twd  Sides are Conghusl, 0 will the anglis ke (aNd ogposite)
® C
Mowe.  avout teangles
° Conamences
Vased on T exa-wgu-sm gostulute (&09), we can PIOVE MOTe  CONGIWENCRS ot dTiatgless
Two ’mangus art (onamel\t ¥ thes have Congtuences §o¢ one 05 the Souowms combinagions
- Gngle- side- angle (ASH) , U.2.1 A2

- angle-angle- side (ARS), uxrs3 \
- Slde- Side - Bde (559), H.2.R A

*Note - suh.-sida-m\alx (s (n ggnemL not  euSkicient fof Ctmgmmce



0 Extecor agle ¥heorem (4.1.2)
V5 AARC s a triangle and O s o point  <uch that L—S s opesite 90 CZ , then MLeDA) > w(LBAC) and
m (D cay > wlLane)

- Conse g uence : Ln‘ar\gu.s canndtl  hove  two r\ﬂht. angles

“Theorem on existence and. uniguenees oS  perpendiculors

~ Yoc every Wne L and Sor every  point P, there exists a unique Line m  Such that B Aes

WP
N m and m L L

a 1 L = perpendicuior

rinoL 0§ the
eetpendiculof

° TVheorem: Scalene \ncq,uo.l.i‘}g (4.3.1D

“la ang dflangle, the greater Gide Mes opposide he greaf angle ond the graws argle Jlics  oppomite
(4

e am{f! side

o
\:.}"\> sterst vinkel
3
f
° Theorem TM(BLL \neq.ual.é\y (4.3.2) ¢
-\§ BB and € e three roncolintur points, then AC L AB 1BC
| -2 —
3
f

®Theorem * Distane o§ @it and line (4.3.4)
“Llet A ve a Aine, leb @ be an external paink,and let ¥ be bhe foot of the perpendicvior
Soom € to L. \§ R is ang point on L that S didfeent Stom T, twen PR >PF




°Vefinition : distance $rom point o Line (4.3.9)
f L a e and P« a point ,then the distance Stom P ko A, dunoted AP,
(S deSined Yo be the distance from P bo the oot poink o5 the perpendicniar dtom © to L
? L

>>/

*Theorem: Soinbwise Chatieri zabion of Angle Bisector (4.2.6)
“Lek BB and € be three noncollinear points and lt ¥ be o point in Ane  ntenor
o5 LBAC 5 and only % A6 /R = a\(?,(ﬁ—Z)

~

°Thepeems foinbwise Chatatherization of  Perpendicular  Bisector
-leb % and B e distinet points. K goint € Aies on Mhe  gerpendiculud
bisector o5 By ¥ and only 5 N =PB

*Dednibon 5 branswersal, intecior argle , aliernate interior omgle (44.1)

-7\ A interior  angle
\/( & = alteroae (nterior aqge  (4wo pairs)
°RWernate Interior Angle 1 heorem
15 L and X' are two Unes cut by a transwersal L in Such 4 Way that « pair of
alternate interlor angles (s condruent%u\ec\ L s pamaiel %o L’

Y
/ )
/ X




o (otresponding  angles theprem (4a4)
A5 K and X' are two Unes cub by a bamsversal T oin sach a way that bwo coresponding

m\dtes ase congruent ; Hnen L s pomliel vo L. /L

Y
/ )
/ X

°Corollar3; Bxisience o Porallely (H4-4.6)
~M A isa lne oand P 6 an external point ,bhen bthere ¢ a Une m  sach that P
dies on m and m s pacahel do Lo
?

< m

L0 @

=> Elpic pamuiel eoslulude

Contivwing Neutml geometty, but Mot the wxiom Néb ..

© Saccherc - Legendre.  theorem (4.9.2)
1§ ARG s ang trangle, then o (BMRC) £180°

\n other Words > Not alwaye exuctly 180" (can be smaler)

> Theorem U.b 4
\f OARM s a ey guadcilateral  then g (DARD) £ 360"
Samt b the dheoem concerning ‘HCW\q—Qs

D)
a © a o Convex = the last point 1
@ inCnded A YR inerior
Of 1 othaf poinis
)
" c ® ¢ " aglR  T.eks: O
) [ ¢ is inYhe ntefior o5 LDAR
OJ(MM\“\MQ“‘*\ Not grwdk\\aml Guads: lakernl ‘ oD

Bu} not conwer



° Eclid's  Qostulate N
- L and R oat kwo  Mines  cub by a tronsersal b oLn Sweh a way

that ine sum 0F the mexsures of £he two interiof angles on o Bide of
L (s les Ehan \80°,then L and A’ (intersect on trab  side oS b,

o TT—— A

T Wes thon 80" Soa -
/‘{%zth“ A,_— -
SRR ¢

The Solowing are eguivauent:
“The Buclidvian fomliel Postulate
- Eucid’s postuae N lpood of equivarence: W.3.2)
~The converse o the aliernate (nterior angle theorem (4.3.2) ‘i

¥ two goralie\ Vines afe cut by o tnwersal both puirs 0f alternale intcrior angles cre congroeat

~Ongle cum postulutes

* 0 (DABC) = 180" tor atc iriangles ARBC

- 484
° ot 1.0 (DABC) =180" tor one ariangles ARBC

°Fart 3T here exiots a recbangle DABLD <
~ Proclus’ Axiom (413 port 1) ‘\_\_i,
such that t NA <40, then Al +0

1 R and X are paruliel lines and t+ L (5 a Une

w  Aln
n

“Tonsidivity 05 pomieliom (4.7.2, gact 4)
“\§ R (s purullel %o m and m is paruliel 1o N, then either A=n or Allna

A,

Grcumscrived 18.2.3) o

- Bvey trmrgUL con be



°Velect o5 Qrﬂang,(u,s and guadn lateral (4.8 1)
- Defect o5 Aage & (bARC) =180°- o (nnrd)

By the Succheri-Legendre Theorem , khe clefect of every itiangle (s nonnegarive

- Desect 05 & Convex o uadsilateral DABCD : §(DABD) = 3p0° - o (D ABCD)

° Saccher guadri\ateral (4.€.8)

" O quodilatral UARM guch thak LA and LDAB are Cight ongles and  AD = BC

D c
?(‘operhes
1.ac =% hs ®
L L9 = Labc

L —> _—D
B.\§ AE =B and DF =FC then EF 1 A®  and EF L DC
Ll DAY s a pamiiclogram

S.TABWD (s convex

b. LB and cAdC are f@ht or acute wyles

*Lamberl  quadrilajeral

"0 guadrilateral  in which theee 05 bhe angles at Mght Gngles
V¢

Properties

T DB s a mralielggram
1. DARCO (S convex

5. LADC (s egpher p‘w»\t o0 Geufe  angles
Y, &C< AD.



*The univesal  Hypervolic Vheorem

- \S Lhe exists o une Lo, an external point §, am at fesst two Lines Yhak puss
Fnough € and ore poroiel Yo Ao, then for eveqy ne k and Sor every  exlemal point
P iver exist al least two Anes Yk pass ‘haough P and are pataliel o L.

<

%o

- Co(v\\ors (W2.2) 5 The \Wer\oobc perlel gostulate (s eguivalent €0 the Rgadion oS €he
Euclidian faciel fostiplote

- Corolarg (4.4.2) 2 \q any model of newbral geometty, either ¥ne Euclidiv parallel postulate
of ¥he lhyperbolic parawiel poshuatt  will  hold

Ciccls  in Newdtal — reomeney
°\nowbed  Giecw Theorem (8 % &)

c
T Beug friangle Was G wigue ecriged drcle j/\
b} R

Eu.clxd‘»av\ 61€omet¢3

° Badidian fatallel Postulate is acsumed as 4n  Fon Axiom (kogewner with ghe b coxioms

rom wewtral gzome\"la) L
1L

© foullel grojechion Thaoem (5.7.1)

— 8 B A ArprC
m A - A b‘
A’L n) C;

B RN N\



* Tundamental Theoem on Similar Tﬁa%tn.& (5.3.1)

o
m

AR _
“\§ DARC and ADEF are kw0 iriangles such that AARC ~ DDEF then  AC =D
¢ F
A Ae
w [-3

- Corolloy (63.2) : 15 AABC and DDeF are two iriaggles such that DARC ~ ADEF

o

then thee (& a posIHVL numoer £ such thab

VE=7-AB, DF=re AC, and EF ="' BC.

°8AS Stmt\ar‘\&g Cokenon (S.3.3)

A® _ DE
“\§ DARC and. ADEF ore W0 {niugglee such bhot LCAB = ZFDE and  AC F
then bagc ~ MOEF

c /\‘=
/\ D E
4 I3

> (onverte  to  Smilad” Trangles  Theoread  (S-3.4)

A . B ac sc _ ]
ABC  oand DDEF witw oe OF cr 2 DARBC ~ NDEF

?&t}\o@o&aé\ Theorem  (S.4.1)
s => aliror=c?

yp. b

T lonverte o the  pybhagorean theorem (4 8)

hat {= al yolt= C?.
ksp.

°T\\eoremcor\ reght of Erangle (54:3)

N hat

}\:J)('\t‘

hye-



Law 05 Sines and (osines (§:5.3,5.5.4)
° ?5thaﬁorean \d'.nhira : b ony ongle

SN0 + (ps* B =1

° Law 05 wines @ C
-5inf - SaR = SinC e &
o o [
A c ke

° law 03 (osines:

S =otrbr- Lab-CosC

l\‘\ortc\gs Theoem  (Excwreus)

“The gotnt of (ntersechion 05 ¢he adyecent angle dtisectors 0¥ ¥he unges o8 ang
dfiangle DABC ore ¥ne polygon \ertices of an equiluteral jriaggle ADEF known o5 She
P'lorle.s kca«a(ﬂ—

Dediniion od  points:

Cenkroid ° otk where the Yaee medions ©f the HiarUU— mect

e r (A median of a ﬁiaMu. is o dine segment §rom one  verex
&:’\' R“?‘M{L yo LB

goo™

o he midpoint on he Opobik eide of ne Trangie)
Offhocenter: The  intersechion of ine Yhree alddndes 65 a Wiyl

T . ;
& camignr,  © ® Cicaumcenter ¢ ¥\ Point whert  all v gefpendicular bisecgols oS the
<

~
Tt
N
Rt i)

aqoint T ftiangUs  sides meet
< ?49«\&‘\\\0'

Cifcumcendel

)

O
apin 7B

QUnAi e e



tuet Une ang Nine-poinh  cirde
cEuwer \ine: The line on which the Centroid , the orthoenter angd the cifcumcenier of a
Hia(wu Nie

*Ning-point citcle © CGirde thab Can be  (onsbrucied  Sor any given Hiw@u.TM &oLLowfnJ

nine gpinks ull A€ on the grcle:
" The mudpoint oS euch  side ol the itiaggle (3 punt)

" The Soot of each alitade (3 pant)

~ The midpint 05 tre line cegment &rom each veriex o the  faggle o the ortocenier (3 pant)

Theorems on Circes  in Buclidipn Gicomei(y
* Theorem (8.5.1 and 8.23.3 \-zadcw.r)

Let BDABL be & tviaggle 4nd Ab M be the midpont of RB. 1§ and only id  AM = MC, ten
LACR (5 a !"ﬂht ang e

A ' )
s Corok\arg (6.3.2) "

£ the virtices oS o Flangle APBC Ae ona cit and AR 1o o diometer 0§ khat

dfcle, then  LACB (s @ Mght agle “Thaie aaV—\

~ n ®
Dedinitions (637 & €.3.9) o_——7
" Insceibed angle y=> €lon
s cenbral angle 0

o Cofreopondiqg angle



Cenvial aygle Lheorem (3.24)
“The measort 0§ an  nocrived angle for o circle (s one hal  the measure of ine

Corrtsponding  cenpral engle

\neceibed ung\  theorem  (8.3.10)

2\L bwo  inpunved angles nbElcept the eame  arc, Shen bhe  wngles are Cogrvent

iy
\

Same ineriof bow

W

& they ghare he some Unterior oow ( )

HyPe@®OLIC  GEoMETRY (K. &)
°H3?e;bow, Parallel Postmaft (s assumed as che Fon A xiom (Jgosuher with the b axioms from Newtrol

Greomeiny )
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° ﬂ(\gu sum and dsect in N G,

= Theorem (b1 1) : For every inangle Ahwe, o (Bape) <180°
- Corolery (b12) - For ewery iviangle DRBL, 0 ¢ E(AMBC) £180°

“Theoem (6.1.3) @ For every Conwex quadniateal DABCD , o (DAReD) £ 360°



?(‘Operé-{es of Guodnlatrals (n ¥ 61
° CoroNlary (b.1.4) : The summit angleS (A Sacchen guadrilwerals are  acabe

j—

o F

fourth angle n o Lambert o uadhiaieal is  acute
9 O
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A %

¢ Corol\ary lb.\.S) 2The

® Tneorem Lb.1.b) 7 Thert does not Cxist a receangle

®Theorepn Lb.1.3) 3 n & Lambert guadriaiemal , the lugth 05 a %ide bebween Ywo (ghs
angws <5 sincHy Aces than ¥ tength of Yhe pposire  Side.

AAA congrmnce caterium (o W)
15 ARBC (s similer t0 OOEF rhen DABC (s congrent vo ODEF

/\ o~ /\
/ - AN (Longruu\t in W6, not tn Euclidien )

Cacultel  Aines  n ¥. 6t

* Theorem (b.2.1)

“\f A ¢ o hine , P i5 on
then thee oxists at most one poink Q such that £+ Q, B Lieson m, and dl& L) = &(P4)

extenal jond m (s a Mine such khat P Les on m,

¢ Q

m

dled) = da )




Theorem  [b.2:3)

B \$ L and m art porallel lines and  Lhe® exist two points on Yhat are eqwddeﬁmt
ftom A then L and m admit & Common  perpendicutar

~_ m
.

Theorem (6:2.4):

T\ Lines A and m admit o Common perpendiculor , then that  common perpendicules (s
wigue.

CicCumercibed.  &riangle
°Theorem (8.2.b) :

\§ Ine Euclidian Porallel Postulatts falls, Yhen yhere exisis o &-nandu that  cannot be
Geonmsceribed.
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L/\> (::'::(:“’:“ " = Thab meane not all irisqgles Lomor Ve (il camecribed, 1Y st

ag wel
means at  leagt one  canagt |

Also  ~peak  Sor the exam

-The  caricsian model for Suchdian ﬁeomei—r\cj (Aesture 2b, chapter 4.1.13
- The Poincare Aok model (Lechwe 273, Chaptes 112)



