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% MPC Ex2
syms k1 k2 k3 pdf;
A=[10:01:20-0.0]:
Q0=[0; 0; 0; dJ;
K=[k1 -k1 0 0; -k1 k1+k2 -k2 0; O -k2 k2+k3 -k3; 0 0 -k3 k3];
Kpound=K;
Kstar=A"*Kpound*A;
Pi=[f;:2%f; 3%5:10);
Ppound=P;
Q0=[0; 0; 0; dJ;
Pstar=A"*(Ppound-Kpound*Q0);

Pstar =

7*f + 2*d*k3

2%

Delta=Kstar”-1*Pstar;

Delta =

(K1 + k2)*(7%F + 2*d*k3))/(K1*k2 + 4*k1*k3 + 4*k2*k3) + (2*F* (k1 + 2*k2))/(k1*K2 +
4%K1*K3 + 4*k2*Kk3)

(2%F*(K1 + 4*K2 + 4*K3))/(K1*K2 + 4*K1*k3 + 4*k2*K3) + ((7*f + 2*d*k3)* (k1 + 2*k2))/(k1*k2
+ 4*K1*K3 + 4*k2*k3)

If we take MPC with A=[10; 01; 10; 00], i.e., rigid link between nodes 1 and 3, we get
Delta =
(4*f + d*k3)/k3 + (2*f)/k3
(4*f + d*k3)/k3 + (2*f*(k1 + k2 + k3))/(k1*k3 + k2*k3)

As it should be physically.
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% MPC Ex3 D/m& a9 0</0&—-—L

symsabcdklk2;

kel=[k10-k100000000;00000000000;-k10k100000000;00000000000;0000
0000000;,00000000000;,00000000000,00000000000,00000000000;,00000
000000;,00000000000];

ke4=[00000000000;00000000000;00000000000;00000000000;,00000000
000,00000000000;00000000000,0000000k200-k2,00000000000;,0000000
0000;0000000-k2 00 k2];

ke2=[00000000000;0a00-a000000;0012/473 6/472 0-12/4"36/4720000; 00 6/4"2
4/40-6/4722/40000;0-a00a000000;00-12/473 -6/472 0 12/473 -6/472 000 0;0 0 6/4/2
2/40-6/4724/40000;00000000000;,00000000000;00000000000;,000000000
00];

ke3=[00000000000;,00000000000;,00000000000;,00000000000;,0000
12/373*c 0-6/372*c -12/373*c 0-6/322*c0;,00000b00-b00;0000-6/322*c 04/3*c 6/372*cO
2/3*c0;0000-12/373*c 06/372*c 12/323*c06/322*c0;00000-b00b00;0000-6/322*c0
2/3*c6/372*c04/3*c0,00000000000];

kstruct=kel+ke2+ke3+ke4;
kstruct([1,3],:)=kstruct([3,1],:);
kstruct(:,[1,3])=kstruct(:,[3,1]);

Amat=[1; 0; 0; -1/4; 0; 0; -1/4; 3/4; 0; -1/4; 0] ;
Amat'*kstruct*Amat
load=[0;0;f;0;0;0;0;0;0;0;0]
load([1,3],:)=load([3,1],:)
(Amat'*kstruct*Amat)”-1*(Amat'*load)

ans =f/(k1 + (9*k2)/16)
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