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WOLFRAM MATHEMATICA

= TKE = Sum[1/2«ma (Subscript[vx, i] « Subscript[vx, 1+1])*2/4+1/2+m« (Subscript[vy, 1] + Subscript[vy, 1+1])%*2/4, (1,1, 7}] +

Outf:]=

)=

)=

1/2=m« (Subscript[vx, 8] « Subscript[vx, 1])A2/4+1/2«m« (Subscript[vy, 8] + Subscript[vy, 1])*2/4

1 2.2 ;1 s .1 , 1 , 1 , 1 , 1 2
gm(VX],*VXz) *gm(VX2¢VX)) 'gM(VX;#VX‘) OEI'II(VX4*VX5) fgm(VX5+VX5) +§m(VX5+VK7) +§m(VX1-'VXg) 'EM(VX1’Vx8) +

1 , 1 , 1 , 1 g 4 , 1 , 1 , 1 )
gm(VYL‘VYI) ‘gm(Wz‘Vh) ‘Em(VYJ’VY4) 0§mwy4+vys) +Em(vy5+vy5) *Em(VVG*VYﬂ *am(Vh"VYs) ‘Em(VY'l*VYs)

RKE = Sum[1/24 «m« (Subscript[vx, 1] - Subscript[vx, i +1])22+1/24 «m» (Subscript[vy, i] - Subscript[vy, i+1])*2, (i, 1, 7}] +
1/24+m» (Subscript[vx, 8] - Subscript[vx, 1]) A2+1/24amx» (Subscript[vy, 8] - Subscript[vy, 1]) 42

24

24 24 24 24 24 4

KE = TKE + RKE

1 . 1 , 1 5 - 2 : NG | g , 1 , 1 .
—_ - T e = - —m (VX3 - VX - m (vXx VX —m (VX3 - VX + —Mm (VX3 + VX + — M (VXg -VXs) + —m (VXg + VX5)
24H(VX1 vXz) BU(V’H vXx3z) * 32 (vxa 3) t 3 (VX + VX3) * o2 (vx3 4) 3 (VX3 4) 2a a s P 4

-

1 : | 1 . 1 geisiidas g A 2 1 2 1 2
—n(vxs-vxe)zagn(vx5¢vx5)2¢2—4m(vx5—vx7)1+ Em(vxsa»vxy) +§m(vx1—vxa) +§m(-vx1+vx3) +§m(vx,+vx,) ¢§m(Vx7-oV!.)

1 , 1 5 1 2 1 gl 1 1 v lm(v vys)?
iz”(")’; vyz) ’E"-"(V)'x‘VYz)l‘z—“m(VYz‘VYJ) *gm(vh*'VYa) +E;m(VY3 vy,)? f—m(VYJ*V)’U +2—4m(vy.- ys)? ‘8 Ya + VYs

1 L 1 B 23} 3,0 vy, sV )’+£m(v v )2+—1-m(vy +vyg)?
2—40(")’5 vye)? 'Em(Vypvys) *—4m(Vys-VY1) +§m(VYG+VY1) EN(VY7 Vys) *ﬂm(— Y1+ V¥s 8 Y1+ VYs 3 7 8

—1 ): —m ( 2 — m (VX3 - VX )2 —1 m(vx VX )z —1 m (vx VX )2 —1 m (vXg - VX )2 —1 m (vx VX )2 —1 m(-vX; + VX )z
m (VX - VX - VX3 - VX + - . - + - + = + - + - .
(vxy 2 3 2 3) 3 3 4 24 4 5 3 S 6 24 6 7 24 7 8 3 1 s

1 . 1 . 1 M | 1 sty 1 , 1 i
57 ™ (vyy - vy;) *ﬁn(vy;—vy;) +oom(vys-vye)l ¢ ——m (vys - vys)? + 22 M (Vs -Vvye) "+ oM (vye - vys)? + 52 ™ (V7 - vye) "+ oo m (-vyy ¢ vys)
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NOLFRAM MATHEMATICA STUDENT EDITION
in/ J= TPE = Sum[1/2«Subscript[k, 1] » (Sqrt[(Subscript[x, 1] - Subscript[x, 1 +1]) A2+ (Subscript([y, 1] - Subscript[y, 1 +1])A2]-1)42, (i, 1, 7)] +
1/2«Subscript[k, 1] « (Sqrt[(Subscript[x, 8] - Subscript[x, 1)) *2 + (Subscript[y, 8] - Subscript(y, 1])42)-1) A2

1 ; — 2 1 R ——— 1 1
ouf J= Ek: (-1* \!(x;—x;ﬁ'(y;-y;)’) ‘ikx (*1'\"(’(2-’(3):* (Ya-)h):):* .‘—,kx (-1' VF(XJ~X4),f (Y:—Yt)l}z'i"x (‘1’\/“‘4"‘511’(V“y’)z)z'

1 1 1 = 1 F
3 ky (‘1’ \’(Xs-lc)_z‘ (¥s -ye) )2 ‘3 ky {—1* \r(’(s-’(r)2 + (YG'Y’IF): $ 3 ki (-1 + -\/(x,-x,)z ¢ (Y7-Yn)2)1* 3 ky (-1° \/(-"1 exg) e (-y1 ‘Yc)’)z

in 1= Angle[7_] = b

ArcCos[(((Subscript[x, i+1] - Subscript(x, 7]) » (Subscript(x, i-1] - Subscript([x, 7]) + (Subscript(y, 7+ 1] - Subscript(y, 7]) = (Subscript[y, 7-1] - Subscript(y, 7])) /
(Sqrt[(Subscript[x, 7+1] - Subscript(x, 7)) A2+ (Subscript(y, 7+1] - Subscript[y, 7]) A2] »
Sqrt[(Subscript[x, 7-1] - Subscript[x, 7]) A2+ (Subscript[y, 7-1] - Subscripty, 7]1)22]))]
ri - RPE = Sum[1/2«Subscript(k, 2] « (Angle[i] -3+x/4) A2, (i, 2, 7}] +
1/2«Subscript[k, 2]«
(ArcCos[(((Subscript[x, 1] - Subscript[x, 8]) » (Subscript[x, 8-1] - Subscript([x, 8]) + (Subscript[y, 1] - Subscript[y, 8]) « (Subscript(y, 8 -1] - Subscript([y, 8]))/
(Sqre[(Subscript[x, 1] - Subscript([x, 8]) A2+ (Subscript(y, 1] - Subscript(y, 8]) A2] »

Sqrt[ (Subscript[x, 8-1] - Subscript[x, 8]) A2+ (Subscriptl[y, 8-1] - Subscript(y, 8]) *2]))] -3«x/4)*2+
1/2»Subscript[k, 2]«

(AfcCos[(((Subscript[x, 2] - Subscript[x, 1]) « (Subscript[x, 8] - Subscript[x, 1]) + (Subscript[y, 2] - Subscript[y, 1]) « (Subscript[y, 8] - Subscript([y, 1])) /
(Sqre[(Subscript[x, 2) - Subscript[x, 1]) A2+ (Subscript[y, 2] - Subscript(y, 1]1)22] «
Sqre[(Subscript([x, 8] - Subscript[x, 1]) A2 + (Subscript[y, 8] - Subscript[y, 1]) A2]))] -3ax/4) A2

r - 3 - -+ - - - 2
e ; -3_4; « ArcCos/| (X1 -x3) (-X3+X3) + (Y1-Y2) (-y2 +Y3) ]] kz*i {-§—’-'+ArcCos[ (X2 =X3) (X3 +X4) + (Y2-¥3) (-¥3 +Ya) ] 2k
N IXy=x2) T e (yy -ya)? o (szsx,)’4(-yz¢y3)2‘ 2 4 \(xz-xs)z*()lz—y.!izr \/(-Xa‘h)z’(-yv:ﬁ'yj’ *
f - - - - - - 2
; _371' « ArcCos »_Jx’ Xa) (-Xe ¢ Xs) + (Ya-Ya) ( YA_*YsJ _]J Ky + 1 I-B—"oArcCos[ (Xs = Xs) (-Xs +Xg) + (Ya -¥s5) (-¥s5 + ¥s) ”zk
VX - xe) T e (Y3 -ya)? (=xe v x5) T e (my4 e ys)? 2 4 \/(Xq-xs)z°()h-¥s)i \""("‘s*;:)z*(-y;')’s? / o
17 3~ ¢ < - Xe) (-Xg + " - - 2
: -T-ArcCos: j:_ le/_(_ Xg er) (¥s -¥Ye) (-¥e + yr) ‘]] k;#i -3—”+ArcCos (X3 - Xg) (X7 -Xa) + (yy -ys) (¥r - ys) l‘lzk |
\ Vixs - xg) %« (ys -yg)? V%6 +x3)? + (-yg + y7)? 2 4 ViXi-xs)? s (yy-ya)? \,(K;TXI_)I '79?-}‘)5 ! v I
1¢ bt f - - - - + (- + - 2 \
> -2+ Arctos| — (-xy X2} (=X31  Xe) (r Y1 +¥2) (-¥1+Ye) ]} Ky + 1 [-3—noArcCos{ (Xe - X7) (-X7 +X3) + (Ys = ¥7) (-y7 + ys) rlzk
 § ] P )y "y ) Al e e ———— ‘
Xy e xa) T e (myr e ya)? (J(-xy e xg)? e (-yy v ye)? 2 4 ViXe-x7)?+ (yg -yr)? VI-Xr+xa)? s (~y7 e ya)? o

'« PE = TPE « RPE

g
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i )= Mmat =

D[KE, {(Subscript{vx, 1], Subscript[vy, 1], Subscript[vx, 2], Subscript[vy, 2], Subscript[vx, 3], Subscript[vy, 3], Subscript[vx, 4], Subscript[vy, 4],
Subscript[vx, 5], Subscript(vy, 5], Subscript[vx, 6], Subscript[vy, 6], Subscript[vx, 7], Subscript[vy, 7], Subscript[vx, 8], Subscript(vy, 8]), 2}]

2m m m 2m m m
ot J= {{—3—’ 0, E’ 0, 0,0,0,0,08, 0,0,06,0,0, E' 6}, {01 ?: 9, g» 0, 0‘, 9, 0,0,0,0, e,0,0,0, '6'}’
m 2m m m 2m m
{50850 ¢:9,0,0,0,8,0,8,0,0,0,0}, {0, 5% 39 £900,0,0,0,0,0,0,0, 0},
m 2m m m 2m m m 2m m
{o.0, 50, 55,0, 2,0,0,0,0,0,0,8,0,0}, {0, 0,0, 6% 3% 5 90,00,000,0} {0,000, 5,0, >,0, -,0,0,0,0,0,0, 0},
2m m 2m m 2m m
[e,0,0,0,0, _, 0, 59 £:9,9,0,0,0,0}, {0,0,0,0,0,0, 5% 519 ;,0,0,0,0,0},[0,0,0,0,0,0,0, _, 6, 50 21 0,0,0,0,
n 2m n . m 2m m 2m m
{9,8, e, 9,9,9,9,9, g: e, -3—‘:91 E: 8, 9: 3}1 {0! 01 o, 01 el 0, 090’0» » 9, ?,0, =, 0, 0}’ {Gy 9, o, 9,0, 0, 0,0, e, 8, El 9, ?!9! gle}’
n 2m m m 2m m ; m 2m,y,
{an 9: 9, 9, 9- 9, 9, ev B’ 9, B’ E: B, _3"1 B, g}; {gn Gn 0, 0: 9: 0’ 0: Q,‘G, 91 0! 0: ’ 0’ T; 9}, [or Er 91 0; B, el 9, ﬂ, 9, 9, 6; 9: 9; gn 9, T}J‘

m = Kmat =

D[PE, {{Subscript(x, 1], Subscript[y, 1], Subscript([x, 2], Subscript[y, 2], Subscript[x, 3], Subscript[y, 3], Subscript[x, 4], Subscript[y, 4],
Subscript(x, 5], Subscript[y, 5], Subscript(x, 6], Subscript[y, 6], Subscript[x, 7], Subscript[y, 7], Subscript(x, 8], Subscript[y, 8]}, 2}]

rge cutpn show less show more show all

set size limit...

mj1s;= Subscript{x, 1] = 1/2; Subscript(y, 1] =1/2« (1+5Sqrt[2]);
Subscript[x, 8] = -1/2; Subscript(y, 8] =172« (1+5qrt[2]);
Subscript(x, 4] = 1/2; Subscript[y, 4] =-1/2« (1+5qrt[2]);
Subscript([x, 5] = -1/2; Subscript[y, 5] =-1/2+« (1+S5qrt[2]);
Subscript[y, 2] = 1/2; Subscript[x, 2] =1/2+« (1+5Sgrt[2]);
Subscript(y, 3) = -172; Subscript[x, 3] =1/2« (1+5Sqrt[2]);
Subscript{y, 7] = 1/2; Subscript[x, 7] =-1/2« (1+5Sqrt(2));
Subscript(y, 6] =-1/2; Subscript[x, 6] =-1/2« (1+5qrt[2));

n )= Kmat = FullSimplify [Kmat, 1> 0]
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inf-}= IMNK = Dot[Inverse [Mmat], Kmat] .

or(dal2) gl Vb WAL
{{Hkl . Ky L Tal Z T 2 ¢ e _ 121k; 7 12
28r 53 12m sém 28m ? Hon 56 Y212, am
v ky k iivdil g
Ou f: 1_ 2 g Q_w;_,_.)
: g { o7k, . ERRT] 13[ kl*—"‘“tz T ko 13 (24 42) ko
S S v - - Sy L S +
’ 562 12m 8m 56m o3, (8 T 10w 2812m
/
/
large output show more /

show less show all set size limit...

mz1= EigenSet = Eigenvalues[IMK] -~

ouwizl= Eigenvalues[IMK]

e
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G(-Slzk;o3\’313k,) s(s\’k,.aﬁﬁk,) 3(1’k1+2kz-ﬁk;) 3(l’k102kz-ﬁk;) z4(z7u,.19ﬁk,)
? ’ { ’ 7(3.2\/3)1%

TV nm T@m I 21%m 21%m
3(sﬂkx.mk,-\fzsl‘kg.uﬁkxk:.xeek;) 3(Slzkx+1ek2-\/251‘k}+4412 Ky k,+1eek;) 3(51’k1¢19k,o Jas! kf.“lzkikzolukg)

EigenSet = {9, e, 0, -

TV e : 71%m ’ 713m !

3(5V ki 10k: s 251 K < 28 U ko ko + 2083 ) 1

T8¢e ,224(-2¢ﬁ)12m

3 [-(sse-zse ﬁ) 12k, - 560k, - .\[461408 (-2. -\/5) 1k, kg + ((ssa-zu «E) iy .s“k,)’ ],

1
224 (_z. «.fi) Ve

1

224(-2.«/3)1’::

3 (- (sse-zsa \5) V' k, - 560k, - Jaeues (-g+ -\/E) 1k, kp + ((sse-zaa «/5) 1k, ¢569k;)2 ] ,

1

224(-2. «E) Um

3 (-(560-288 \"E) 1* k, - 568k, + \[491493(-24 «H) 1k, kg + ((560-230 ﬁ) 12 k1+569k2]2],

3 [-(sse-zse V2) Pk -560k; + _J«auea (-z. «E) 1 ky ky + (560 - 280 «J'z') 1k, wsek,)’ )}

55
fpme OO0 Q0 OO
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m j- EigenSet = Limit[EigenSet, Subscriptik, 1] » +=®]
- ® 24 (5 +3 \,‘FZ-) ks 12 k; 12 ks @ @ @ @ 48 k; 48 ks 1

< =
’

Sign(m)’ sign[m] ’ 12 (16m-5 /2 m) " (16m-5-/2 '-"]- J

=
outr= {6, 0, 8, ——— . — =
] { * Y1 T signim) | sign(m) ' Sign[m)’ Sign[m]’ 713m "512m’ 51Zm’ 12m’ Um
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quency is basically stretching | ne direction———

frequency has more nodes and is like a triangle
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wren ListLinePlot[{Labeled[Octa, "0cta"], Labeled[NewOcta, "NewOct
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ListLinePlot[{Labeled [Octa, "0Octa"], Labeled [NewOcta

Octa

NewQcta16.4
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