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Hyperbolic rotation
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Matrix ] ko0 cosfl —sinf 1k coshe sinhg
0 k 0k sind  cosd 01 sinhe  coshy
“""‘""‘;‘:“ A=k A—EMA—Rk)| X —2cos(@A+1 | (A-1 | A* —2cosh(g)A+1
A =€ A =¢€f
Elgenvalues, A=k = cosf + isinf = cosh g + sinh¢
M=h=k . AM=A=1
A T A=k N=e? T M=c?
= cosf —isinf = cosh g — sinhy
Algebraic
: m=2 ol (o =2 :
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‘Geometric
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Horizontal
Scaling Unequal scaling Rotation N Hyperbolic rotation
o B
. / g
llustration ‘ Fdin l
Matrix [k 0] [kl ] ] [cﬂsﬂ = sin&] {1 k} {cnsh(p sinhp}
0 k 0 ke sinf  cosd 01 sinhy  coshy
Characteristic 2 _ _ 2 Y L
- (A—k) (A= ki) (A —Fk2) | A — 2cos()A+1 (A-1) A* — 2cosh{p)A + 1
A] = ei! Al E"
Eigenvalues, _ A=k = cost +isind — = cosh ¢ + sinh ¢
A R Ay =k A =e" ==t Ay =e¥
= cosf —isind = cosh i — sinh ¢
9 p=1 m =1 i 121
" w2 =1 pz =1 M pz=1
n= n=1 n=1
=2 =1
" 12 =1 T2 =1 " T2=1
welo o[l «=[i]
1= 1 = . 1=
All nonzero 0 —i 1 1
El rooton 0 1 u = [U} 1




S 53 (Go\ake s539 SNVs\as
b 4y o (6N 559 dlo\an Yoy
u\);\uw,;\.xds..,dﬁ\.:&..ns))\

G 5355 Vs\as
b"“‘f\'“ )\JJ.A Sy SVs\as (G S

)_)Sr..b‘}:t_,ﬂ ‘Jw_ﬁlﬁ)‘.\.an a}“jou)\.\nw_)jnl.q dL.A&L.w«..J;);

=

(=]

O G\ S 5 g \aa s g dle

Y\ - groee



DA

. Mathematical Methods for Physicists: A Comprehensive Guide (7th Edition ) by
George B. Arfken, Hans J. Weber, Frank E. Harris, Academic Press ( 2012)

. Mathematical Methods for Physicists (6th Edition ) by George B. Arfken, Hans J.
Weber, Academic Press ( 2012)

. Mathematical Methods for Physics and Engineering, 3rd Edition, by K. F. Riley,
M. P. Hobson, S. J. Bence , Cambridge University Press (2006)

. Mathematical Physics: A Modern Introduction to Its Foundations, 2nd ed, by
Sadri Hassani (2013)

. Methods of Theoretical Physics I, II, Morse, Philip M. and Feshbach, Herman,
McGraw-Hill ( 1953 )
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