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Xt 20 H={(1,z2,...,Znt1) : Tn+1 > 0};
I={(z1,...,%0,0) 123+ -+ 22 < 1};
J = {(z1, ..,xn+1):x1+---+zn+1=1andxn+1>()};
K={(z1,...,2n, 1) : 22+ ---+ 22 < 1};
L:{(zl,...,xn,mnﬂ)::L'%—}—-'-—}—zi—ziﬂ:—1andxn+1>0}.
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Figure 5. The five analytic models and their connecting isometries. The points
heH,i€l,jeJ, ke K, andl € L can be thought of as the same point in
(synthetic) hyperbolic space.

The map o : J — H is central projection from the point (—1,0,...,0):
(z1y -y Znt1) — 1,222/ (21 + 1),. .., 2Tp41 /(21 + 1)).
The map 3 : J — I is central projection from (0,...,0,—1):

(1, Znt1) — @1/ (@ny1 + 1), ..., 20/ (@n+1 + 1),0).

a:J— H,
B:J—1,
The map v: K

v: K —J,

6:L—J,

— J is vertical projection:
(15 -y Tn, 1) — (xl,...,zn,\/l—a:%—~--—:vZL).
The map 6 : L — J is central projection from (0,...,0,—1):
(@1, Tag1) & (@1/Tns1, - -5 Tn/Tnt1, 1/Tns).
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Geometric construction for the hyperbolic center of a

Euclidean circle in the H model

e = Eachidegn Cleyiler 4 C
/- M
1, Dyvaw \[ev-ﬁcat = Vine Han e -

it @ e
2. Drow Aongad e T
e N C = a4

D
% . Dvaw (.'\v—cﬂjfcev\‘&’(:@‘\‘e'\mﬂ
A4, DM = [,\LjV{(\o\le cevdo— 4 C.

C ‘H/\;t |r\1+1 V/

2H
bound avy b:l,
Q> leql=leql

gcallw@ C o~ lnbf)e_(\mhL \Sbwefﬁ) (Hﬂjf"’(kl”)

;Y@);si (0s)
R }(om

\(\o\'\'va“\Lil R N4V UNC I

e lolo nglw\s % e

o~ l’\Lo\”e_(L—\\"L
(PQMLblH)

ol to ol

I
- LT
D, PtbH “2’?9»

f(p = C‘em_éﬁf tre
)\ p < okl@\fv—bé"fl ‘{‘, \D

o b decndc diaweler @ A

?q 1S o&[ovre;te,‘( oi» D/ wft—g\y‘%a,v-'\’ —I’/b C
simee CND=a , C inleved, D \!"%\\SD"\'—U’)’

I—> h
q—>a"



(-1,0) 1 (0,0) i

(0,-1)
Figure 5. The five analytic models and their connecting isometries. The points

heH,i€l,jeJ, keK,and!l € L can be thought of as the same point in
(synthetic) hyperbolic space.

the Half-space model.
the Interior of the disk model.

the Klein model.
the "Loid model (short for hyperboloid).

H,
I,
J, the Jemisphere model (pronounce the J as in Spanish).
K,
L,
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The map « : J — H is central projection from the point (—1,0,...,0):
a:J—H, (z1,...,%n41)— (1,222/(z1 +1),...,2z041/(z1 + 1)).
The map 3 : J — I is central projection from (0,...,0,—1):
B:J—I, (z1,...,Znt1) — (@1/(@ns1+1),...,20n/(@ns1 +1),0).
The map 7 : K — J is vertical projection:
v:K—J, (z1,...,Zn,1)— (ml,...,zn,\/m).
The map d : L — J is central projection from (0,...,0,—1):

6:L— J7 ("L‘la- . 7xn+1) = (ml/xn+17' . -7$n/mn+17 l/xn+1)'

H={(1,z2,...,%Tn41) : Tny1 > 0};
I={(z1,...,20,0): 27 + -+ 2} <1}
J={(x1,...,xn+1):x%—i—u-—i—mi“:landmn“ > 0};

K={(z1,..., 20, 1) : 22+ +22 <1}

2

L={(21,. %n,Tnt1) : T3 + -+ 22 —22,, = —1 and Tp41 > O}.
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