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Question 1

1. Taking the scalar product of the second equation of (1) with V(¢) and using the first equation of (1) we can write :

V)"V = V() TAX (t) = - X' ()T AX (1)

which can be expressed as follows
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we can obtain the result integrating between t =0 and t = T.

Vn+1 + V’n

2. Taking the scalar product of the second equation of (2) with < 5

) and using the first equation (2) we can

write :

Thus we have

||Vn+1|‘2 + (Xn+1)TAXn+1 = ||Vn||2 + (Xn)TAXn-

which yields the result. .
3. The difference of (2) with indices n and n — 1 yields the Newmark scheme. X; can be computed by writing :
X - X _ Vi+ Vo
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Vi=V,—-hA :

yields

B2 3} LR q
<4A—|—I> X1 = (hV0+ (4A+I> XO) .



