16-745 Week 2 Quiz January 27, 2024

1. Given f(x) = 0.52% + sinxy + €%* where z € R?, which of the following is 9f/0z? (hint: f:R® — R, think
about the dimensions)

T
(a) 9L = |coszy| € R3*!
ers

(b) 9L =[21 coszy €%2] € R1X3

2. Given f(x) = 0.52% +sin 25 + €*3 where 2 € R3, which of the following is V. f(x)? (hint: f: R® — R, think
about the dimensions)

Ty

(a) Vof(x) = |coszy| € R3*!

e’rs

(b) Vof(z) = [z1 coszy e™] € R
3. Given f(z) = 0.52% + sinas + €™ where x € R3,is 2 (V. f(z)) = V2f(2)?

(a) yes
(b) no

4. Which one of the following pairs of vectors x € R3 and y € R® do not exhibit complementarity?
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5. If we have the following optimization problem:

minimize  f(x)
x

subject to ¢(z) =0

(1)

with a dual variable \ associated with the constraint c(x) = 0 and a Lagrangian L(z,\) = f(z) + AT¢(z),
we have the following KKT conditions:

T
Ve L(z,A) =V, f(x)+ {gﬂj A=0, (2)
c(x) = 0. (3)

Which one of the following linear systems computes the “full” Newton step, (the other being the Gauss-
Newton step)?

Az|  |=VzL(z,A)

AN T —c(x)

(a) lvif(x) [%]T
1" [A:z:} _ [—vxc(x,A)}

oz

T

dc 0
V2L(x,\) [2
(b>l ;m b A —c(x)




