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57



"""Qo
=Q}t

x=Qty
?rY

QwDw
QsD

U}U
|=y

QDt=Q
=BQF

=

O=} R Q=}U@ Q}F-=D x@ xHwD =@ "CU= xOW xDiQo Q_vQO Bb = 0 086 'W = 6 53
C@Uv QDt=Q=B C=Q}}eD QF= xrLQt u}= QO 'QwDwQ MU=B Q@ |v=R}t=v w |v=QwO CaQU
u=Wv G}=Dv "Ov=xOW |UQQ@ 'U '|v=R}t=v Oa@|@ QDt=Q=B w '
 '|v=QwO CaQU Oa@|@
C@Uv R}v w U QwDwQ |v=R}t=v Oa@|@ QDt=Q=B V}=Ri= |=R=x@ w =OD@= QO xm OyO|t
u}= QO "OQ=O p}=tD 1� Ow} QB MU=B |Q=O}=B ^iL x@ sDU}U '
 |v=QwO CaQU
MU=B QO |oN=WwO w |Q=O}=B=v '
 '|v=QwO CaQU C@Uv V}=Ri= |=R=x@ Cr=L
CaQU C@Uv =D QwDwQ MU=B |xvt=O V}=Ri= \ki w OW Oy=wNv xOy=Wt sDU}U
MQ 
 R= QDoQR@ Q}O=kt |=R=x@ QwDwQ MU=B |xvt=O Vy=m w �5 pmW� 1 15 |v=QwO

"�6 pmW� O=O Oy=wN
|=R=x@ w U = 0 25 u=R}t =D QwDwQ |v=R}t=v QDt=Q=B QO V}=Ri= OvwQ |xt=O= =@
xOy=Wt sDU}U MU=B QO VQB |xO}OB '
 '|v=QwO CaQU Oa@|@ QDt=Q=B V}=Ri=
xOy=Wt sDU}U MU=B QO VQB u}rw= 
 = 2 3 |=R=x@ w U = 0 25 QO "OwW|t
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"
 = 3 1 w U = 0 25 |=R=x@ VQB |xO}OB ẁkw "8 pmW
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|oN=WwO ẁkw =@ w 
 = 1 49 QO VQB u}rw= '
 V}=Ri= QF= |UQQ@ w U = 0 2
QO "O=O Oy=wN MQ 1� Ow} QB MU=B l} |wQ Q@ w sDU}U MU=B QO |v} R |x]kv

59



"""Qo
=Q}t

x=Qty
?rY

QwDw
QsD

U}U
|=y

QDt=Q
=BQF

=&Qo =Q}t |UOvy RmQt %CB
&p=vQwS |UOvy RmQt %CJ

&(m) p=vQwS w Qo =Q}t RmQt u}@ C} RmQt R= GwQN %e
&(N) 'X CyH QO uewQ sr}i |wQ}v %FDX
&(N) 'Y CyH QO uewQ sr}i |wQ}v %FDY

&(N) |a=aW CyH QO uewQ sr}i |wQ}v %Fr
&(N) |U=tt CyH QO uewQ sr}i |wQ}v %Ft

&QwDwQ sQH RmQt %G
&(ms�2) Vv=Qo ?=DW %g

&(N/m) RmQt ?v=H Qvi |DNU %�
&(L) Qo =Q}t pw] %L

&(m) QwDwQ sQH hYv %m
&(kgm�1s�2) Q=Wi %P

&(m) Qo =Q}t `=aW %R
&(s) u=tR %t

&uc '|v=R}t=v Oa@|@ QDt=Q=B %U
& q
!2c 'uRw Oa@|@ QDt=Q=B %W

&(m) 'X |=DU=Q QO p=vQwS |UOvy RmQt |}=Hx@=H %x
&(m) 'Y |=DU=Q QO p=vQwS |UOvy RmQt |}=Hx@=H %y

&xc 'X |=DU=Q QO p=vQwS |UOvy RmQt Oa@|@ |}=Hx@=H %X
& yc 'Y |=DU=Q QO p=vQwS |UOvy RmQt Oa@|@ |}=Hx@=H %Y

&(m) QwDwQ sQH RmQt C} RmQt R= GwQN %u
&(m) Qo =Q}t QO Z CyH QO C}akwt %z

& ec 'C} RmQt R= GwQN Oa@|@ C@Uv %"
'uewQ sr}i CtUk u} QDs}N[ pLt R= xOW xDiQo |xR=Ov= |}x} w=R |xYDNt %�

&(rad) QwDwQ |}x} w=R CaQU CyH QO
CyH QO '� R= xOW xDiQo xR=Ov= 'C@Ft Q=Wi |x}L=v ẁQW |}x} w=R |xYDNt %�1
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1. Cross - Couple
2. Ball Bearing
3. Bearing housing
4. Floqurt multiplier
5. Monodromy matrix

6. transcritical
7. pitchfork
8. period doubling
9. non-autonomous
10. Newton-Raphson method
11. bifurcation parameter
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