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First, we consider the axis of the rotation.
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Put T = (’L_ltl ’l,_ltg ’l,_lt3>
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Then Ti = uy, Tj = uy, Tk = us,

for the fundamental vectors z, 7, k.
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Since *T'uy = ¢, *Tus = 3, Tus = k,

we can use the orthogonal matrix z

(1 1
tT: - 0
T
\ V6 V6 VG )
which represents f.




l Orthogonal Transformation I

T = (ul U9 ’ng)




Equation of Hyperbora



lEquation of Hyperbora'

Each vertex transformed by f,
the cube is rotated

around the x-axis.




lEquation of Hyperbora'

Each vertex transformed by f,
the cube is rotated

around the x-axis.

LR 7%Z f CHRLEIAKZ
xBOREY ICOEz & 3




lEquation of Hyperbora'

Each vertex transformed by f,
the cube is rotated

around the x-axis.

LR 7%Z f CHRLEIAKZ
xBOREY ICOEz & 3




lEquation of Hyperbora'

Each vertex transformed by f,
the cube is rotated

around the x-axis.

LR 7%Z f CHRLEIAKZ
xBOREY ICOEz & 3




lEquation of Hyperbora'

Each vertex transformed by f,
the cube is rotated

around the x-axis.

LR 7%Z f CHRLEIAKZ
xBOREY ICOEz & 3




lEquation of Hyperbora'

Each vertex transformed by f,

the cube is rotated

around the x-axis.
KIESE £ THLEIHEE /\
cEOREY ICEEzS 5




lEquation of Hyperbora'

Each vertex transformed by f,

the cube is rotated

around the x-axis.
RIESE f THLEIAEE ///;;;7\\\¥
cEOREY ICEEzS 5




lEquation of Hyperbora'

Each vertex transformed by f,

the cube is rotated

around the x-axis.

FER%Z f THRLIILAKE

z HORE Y ICEES 3 j\\\v/




lEquation of Hyperbora'

Each vertex transformed by f,
the cube is rotated

around the x-axis.

LR 7%Z f CHRLEIAKZ
xBOREY ICOEz & 3




lEquation of Hyperbora'

Each vertex transformed by f,
the cube is rotated

around the x-axis.

FER%Z f THRLIILAKE

xBOREY ICOEz & 3




lEquation of Hyperbora'

Each vertex transformed by f,
the cube is rotated

around the x-axis.

LR 7%Z f CHRLEIAKZ
xBOREY ICOEz & 3




lEquation of Hyperbora'

Each vertex transformed by f,
the cube is rotated

around the x-axis.

LR 7%Z f CHRLEIAKZ
xBOREY ICOEz & 3




lEquation of Hyperbora'

Each vertex transformed by f,
the cube is rotated

around the x-axis.

LR 7%Z f CHRLEIAKZ
xBOREY ICOEz & 3




lEquation of Hyperbora'

Each vertex transformed by f,
the cube is rotated

around the x-axis.

LR 7%Z f CHRLEIAKZ
xBOREY ICOEz & 3




lEquation of Hyperbora'

Each vertex transformed by f,

the cube is rotated

around the x-axis.

FER%Z f THRLIILAKE

z
r BOEY ICEGS ¥ 5 </\ >




lEquation of Hyperbora'

Each vertex transformed by f,

the cube is rotated

around the x-axis.

LR 7%Z f CHRLEIAKZ
xBOREY ICOEz & 3




lEquation of Hyperbora'

Each vertex transformed by f,
the cube is rotated

around the x-axis.

LR 7%Z f CHRLEIAKZ
xBOREY ICOEz & 3




lEquation of Hyperbora'

Each vertex transformed by f,
the cube is rotated

around the x-axis.

LR 7%Z f CHRLEIAKZ
xBOREY ICOEz & 3




lEquation of Hyperbora'

Each vertex transformed by f,
the cube is rotated

around the x-axis.




lEquation of Hyperbora'

Each vertex transformed by f,
the cube is rotated

around the x-axis.




lEquation of Hyperbora'

Each vertex transformed by f,
the cube is rotated

around the x-axis.




lEquation of Hyperbora'

Each vertex transformed by f,

the cube is rotated

around the x-axis.




[Equation of Hyperbora'

Each vertex transformed by f,

the cube is rotated

around the x-axis.




[Equation of Hyperbora'

Each vertex transformed by f,

the cube is rotated

around the x-axis.




Equation of Hyperbora

Each vertex transformed by f,

the cube is rotated

around the x-axis.




Equation of Hyperbora

Each vertex transformed by f,

the cube is rotated

around the x-axis.




Equation of Hyperbora

Each vertex transformed by f,

the cube is rotated

around the x-axis.




[Equation of Hyperbora'

Each vertex transformed by f,

the cube is rotated

around the x-axis.




[Equation of Hyperbora'

Each vertex transformed by f,

the cube is rotated

around the x-axis.




‘Equation of Hyperbora'

f maps segment QR to Q'R’.




lEquation of Hyperbora'

f maps segment QR to Q'R’.




lEquation of Hyperbora' o

QR is represented as follows:
r=t, y=—1, z=1 (-1 =t=1).

)

Yy

xr



lEquation of Hyperbora' o

QR is represented as follows: T

r=t, y=—1, z=1 (-1 =t=1).
Multiplied by !T', equation of Q'R’ is

[ —

N Y

P
Xr




lEquation of Hyperbora' o

[ —

QR is represented as follows: T

r=t, y=—1, z=1 (-1 =t=1).
Multiplied by !T', equation of Q'R’ is

—fE 3

N Y

P
Xr




Equation of Hyperbora o

> —

QR is represented as follows: ﬁgm

r=t, y=—1, z=1 (-1 =t=1).
Multiplied by !T', equation of Q'R’ is

P
Xr

w—it
_\/§1 Q’Z
y=——_s(t+1) (-15t=<1), \
1 R
z = (t—3) XA

—fE 3



lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

Il || < > (> ||| 1/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

Il || < > > 2/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

Il || < > (> ||| 3/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

Il || < > (> ||| 4/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

Il || < > (> ||| 5/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

Il || < > (> ||| 6/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

Il || < > (||| 7/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

Il || < > (> ||| 8/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

Il || < > (> ||| 9/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

Il || < > | >| ||| 10/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

Il || < > > ||| 11/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

Il || < > || ||| 12/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

Il || < > | > ||| 13/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

Il || < > | >| ||| 14/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

Il || < > | > ||| 15/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

Il || < > | > ||| 16/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

Il || < > | > ||| 17/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

Il || < > | > ||| 18/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

Il || < > || ||| 19/19




lEquation of Hyperbora'

Comnsider intersection of

face of this cube and plane x = c,

...with circles while rotating it.

Il || < > (> ||| 1/19




lEquation of Hyperbora'

Comnsider intersection of

face of this cube and plane x = c,

...with circles while rotating it.

Il || < > > 2/19




lEquation of Hyperbora'

Comnsider intersection of

face of this cube and plane x = c,

...with circles while rotating it.

Il || < > (> ||| 3/19




lEquation of Hyperbora'

Comnsider intersection of

face of this cube and plane x = c,

...with circles while rotating it.

Il || < > (> ||| 4/19




lEquation of Hyperbora'

Comnsider intersection of

face of this cube and plane x = c,

...with circles while rotating it.

Il || < > (> ||| 5/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

...with circles while rotating it.

Il || < > (> ||| 6/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

...with circles while rotating it.

Il || < > (||| 7/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

...with circles while rotating it.

Il || < > (> ||| 8/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

...with circles while rotating it.

Il || < > (> ||| 9/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

...with circles while rotating it.

Il || < > | >| ||| 10/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

...with circles while rotating it.

Il || < > > ||| 11/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

...with circles while rotating it.

Il || < > || ||| 12/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

...with circles while rotating it.

Il || < > | > ||| 13/19




lEquation of Hyperbora'

Consider intersection of

face of this cube and plane x = c,

...with circles while rotating it.

Il || < > | >| ||| 14/19




lEquation of Hyperbora'

Comnsider intersection of

face of this cube and plane x = c,

...with circles while rotating it.

Il || < > | > ||| 15/19




lEquation of Hyperbora'

Comnsider intersection of

face of this cube and plane x = c,

...with circles while rotating it.

Il || < > | > ||| 16/19




lEquation of Hyperbora'

Comnsider intersection of

face of this cube and plane x = c,

...with circles while rotating it.

Il || < > | > ||| 17/19




lEquation of Hyperbora'

Comnsider intersection of

face of this cube and plane x = c,

...with circles while rotating it.

\

Il || < > | > ||| 18/19




lEquation of Hyperbora'

Comnsider intersection of

face of this cube and plane x = c,

...with circles while rotating it.

Il || < > || ||| 19/19




[Equation of Hyperbora'

Comnsider intersection of

face of this cube and plane x = c

...with circles while rotating it.

The radius of circle is

distance between the point

on the segment Q'R’ and x-axis.




lEquation of Hyperbora'

Comnsider intersection of

face of this cube and plane x = c

...with circles while rotating it.

The radius of circle is

distance between the point

on the segment Q'R’ and x-axis.

ERIBRP QR LR (X, Y, Z) &
B EDR (X, 0, 0) & DEEEE /Y2 + Z2




lEquation of Hyperbora'

Comnsider intersection of

face of this cube and plane x = c

...with circles while rotating it.

The radius of circle is

distance between the point

on the segment Q'R’ and x-axis.

RIS QR LOE (X, Y, Z) &

B EDR (X, 0, 0) & DEEEE /Y2 + Z2
—)Fl:ﬁ 4




‘Equation of Hyperbora'

z2={ \}i(t+1)}2+{ \}E(t—B)r

Q/




‘Equation of Hyperbora'

z2={ \}i(t+1)}2+{ \}E(t—B)r




‘Equation of Hyperbora'

z2={ \}i(t+1)}2+{ \}E(t—B)r

<

\




‘Equation of Hyperbora'

z2={ \}i(t+1)}2+{ \}E(t—B)r

<




‘Equation of Hyperbora'

z2={ \}i(t+1)}2+{ \}E(t—B)r

<




‘Equation of Hyperbora'

z2={ \}i(t+1)}2+{ \}E(t—B)r

<

S




‘Equation of Hyperbora'

z2={ \}i(t+1)}2+{ \}E(t—B)r

<

Y 5|y g o
Y 5.y 4 :
L | T
L (Y
- ]




‘Equation of Hyperbora'

z2={ \}i(t+1)}2+{ \}E(t—B)r

<

y
y| oy
L P
y L)
3] L]
y L)
5" L]
v,.:
v g s




‘Equation of Hyperbora'

z2={ \}i(t+1)}2+{ \}E(t—B)r

<

=5t




‘Equation of Hyperbora'

z2={ \}i(t+1)}2+{ \}E(t—B)r

<

et

AR
Uk B
y 9

’
vy Y 4 n
y 1% 5
y v |45
y v |v .y 5
y v |s 4 4

y 5 |

L M
Y p v s




‘Equation of Hyperbora'

z2={ \}i(t+1)}2+{ \}E(t—B)r

<

< C

L4 v oy

Y : LI

L .5 4

y v s

y Y Iy 5

y v L} [] y

y v By L] M
y L4 y y

y L} [ M

y T s




‘Equation of Hyperbora'

z2={ \}i(t+1)}2+{ \}E(t—B)r

<

e




‘Equation of Hyperbora'

z2={ \}i(t+1)}2+{ \}E(t—B)r

<

e < C




‘Equation of Hyperbora'

e o]

(t—3>}2




‘Equation of Hyperbora'

z2={ \}i(t+1)}2+{ \}E(t—B)r

<

< C




‘Equation of Hyperbora'

z2={ \}i(t+1)}2+{ \}E(t—B)r

N




‘Equation of Hyperbora'

z2={ \}i(t+1)}2+{ \}E(t—B)r

N




‘Equation of Hyperbora'

z2={ \}i(t+1)}2+{ \}E(t—B)r




‘Equation of Hyperbora'

z2={ \}i(t+1)}2+{ \}E(t—B)r

<

Q/

< C

Iy




‘Equation of Hyperbora'

ZZ:{ \}i(t+1)}2+{ \}g(t—S)r

Ql




‘Equation of Hyperbora'

z2={ \}i(t+1)}2+{ \}E(t—B)r

<

Q/

< C

Iy




‘Equation of Hyperbora'

z2={ \}ﬁ(t+1)}2+{ \}E(t—S)r

1

— 2. 24+ 2 Z2
3 Q’




‘Equation of Hyperbora'

1 . 1 .
2 = t 1} { t—3}
2= (-] +{-To-3)
—2.142 9 <
3 Q’
Usingmzit we have Nf— < C
V3

Iy




lEquation of Hyperbora'

22:{ \}i(t+1)}2+{ \}E(t—3)}2

— 2. %tz + 2 “
1 Q < C
Using €T — %t, we have <

2? = 2x? + 2, and hence,

C : x? ;z—l




lEquation of Hyperbora'

22:{ \}i(t+1)}2+{ \}E(t—3)}2

1

=2. 242 <
3 Q’
Using x© = Lt, we have < C
\/§ :::1 /
Ry

z? = 222 4+ 2, and hence, A

52
C: x? = —1

2

— 3D viewer



