







































































































Ancillary Material 2 Solutions
1 a i 3.5 C 3.25 11.5 17 so it is a mechanism

ii 2 5 C 2.51 1 2 so it is a mechanism

b i lma linin C la 1lb and since lo lmin it is a

drag link mechanism

Iii Imax linin L laths andsince 4 1min it is a
crank rocker mechanism

c i No limiting position
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We want to find a matrix T R 31133 or

T E 1123 3 such that whenever a vector r is expressed

in Io Tv gives the expression of v in En i.e

Tvo

Let us consider the following vectors expressed in E

Y Ig vz vz F
When these vectors are expressed in Eo they are
respectively ee ez ez the standard unit vectors i e

T I I it f T I f
Written another way these equations

tell us

i'HIEI I e LIE E



b T takes vectors expressed in Io to Zz
Hence T 1 takes vectors expressed in Ea to Io
We want to compute T w To do this we

need to compute T
1
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Therefore T n

f III 14

Hence
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3 a L 28 n 71
Hull Fit fI gIE

b cos O Y wI O 12806 0 1.699

I 97.360

ca v x w II
V x w 5 5 a'T

HuxWH FE

d consider the matrix

at t
f i if7 I 23

detCH II f g ti id fi it
1

5401152 4092 68.59 to



4 i if i _j
ti f o if i j Sir

Let us study the inner product on RUIZ
An arbitrary element of RGB has the form

p x no ta X t 42 2

Thus if 947 ERETZ s t g x _Bo Box 1132
2 then

we have a

Cp 9 Gotaix 14 4 PotPrix1132
2 dx

do
Boyt
41414130 1 x 1321413 1 2134

2

413219213
3
t xzpzx4 dx

a Pot dope14130 11340132 413 142Pa

Ig xn132122131 5122132

Thus if we represent the polynomials p g
in the basis 1 x x for RCx3z by F and g
we can express the inner product Lp g by

p g ITMg where M can be

read off from 1 as

µ µg Yy



Now let's apply the constraints for fz we have

fritz fz fz D and Lfs L

Let x not x x tazz Then

O f fz M do Ian Izz

O fz fz 2 5 M Iz Foot Fa Faz
539 2134 Bz22

F anther

I fz fz af dog 152 42 92 cIgnaz11g a

Hence we get the system of polynomial
equations

to solve for do q q ar az

to 1162 O

aft a an 13C I a ta xptha

aft 34 142 p
i

30

Substituting from the top to the bottom

I af 2x f a do IF i x I 6nF 22 1655


