Formula sheet on the exam in SF1811, Jan 2016

Note: No calculator is allowed on the exam!

R(A)-=N(AT), R(AT)F=N(A), N(A)T=R(AT), N(AT): =R(A).

Sitmplex method for LP problem on standard form.

Ag=[ag ---ag,], A, =la,  --a,], Agb=b, z= CEB, Agy =cg 1), =c] —yTA,.
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Finished if r, > 0. Otherwise, choose a q with r,, <0. k =v,, Agay =ag, 7 =1t,

_ b; b
z=7Z+rt, xg=Db—a,t, t"*=min {l | @, > 0} =L Let vq och 3, change place.
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) ik
P: minimize cfxj +cdxo D: maximize b]y;+blys
subject to Aj11x1 + A19x9 > by, subject to AHyl + A21y2 < cq,
Ao1x1 + Agaxa = bg, Aly; + Alys = co,
X1 > 0, xo free. y1 >0, yo free.

X is optimal to P and ¥ is optimal D if and only if X is feasible to P, ¥ is feasible to D,
le(Alp“q + Aq9X9 — bl) =0 and )A(-lr(cl - A11—1$’1 - Aglyg) =0.

A symmetric matrix H is positive definite [semidefinite| if and only if there is
a lower triangular matrix L with all /; = 1 and a diagonal matrix D with all
d; > 0 [d; > 0] such that H = LDL.

Quadratic functions. f(x) = %XTHX + ¢Tx + ¢, with H symmetric.
Vikx)=Hx+c)",F(x)=H, f(x+td) = f(x)+t(Hx+c)'d+3t*d"Hd.
X minimizes f(x) if and only if H is positive semidefinite and HX + ¢ = 0.

Equality-constrained QP. minimize %XTHX +c"x 4 ¢y subject to Ax = b.

H -AT] /% —c
X =%X+7ZVv, (Z'THZ)VY=-Z"(Hx +c), = :
A 0 a b

MN solution to LSQ problems. ATAX = ATb, AATa=Ax, x=A"a

Newton. F(x*)d = -V f(xF)T gives d¥) if F(x(*) is positive definite.
x(F+D) = x(k) 11, d*) where t;, satisfies f(xF) 4 ,d®)) < f(x*)). Try t, = 1 first.

Nonlinear LSQ. minimize f(x) = 3 >, (hi(x))? = $h(x)Th(x).

x € IR", h(x) € IR™, Vh(x) a mxn matrix with ﬁTnZ(X) in row ¢ and column j.
Vf(x) = h(x)TVh(x) (row vector), F(x) = Vh(x)"Vh(x) + >, hi(x)H;(x).
Gauss-Newton. Vh(x*®)TVh(x*)d = Vh( (k)Y Th(x (k) gives d®),

x(F+1) = x(0) 1 ¢, d*) where t;, satisfies f(x*) 4 t,d*®)) < f(x*)). Try t), = 1 first.

Equality-constrained NLP. minimize f(x) subject to h;(x) =0, i=1,... ,m.
Lagrange conditions: Vf(%) + >, 4 Vh;(X) = 0T and h;(%) = 0 1,.
=1,.

Inequality-constrained NLP. minimize f(x) subject to g;(x) <0,
KKT conditions: Vf(X)+ >, 9:Vg:(%) =0T, ¢(%) <0, ¢ > 0 yzgl( )_ 0.

Lagrangean relazation. P: minimize f(x) subject to g(x) < 0 and x € X.
L(x,y) = f(x) + y'&(x), ¢(y) =minL(x,y). D: maximize ¢(y) s.t. y > 0.
xXE
Glob. opt. cond. (GOC): L(X,¥) = mi}r{lL(X,y), g(x) <0, y>0, y'g(x)=0.
xXE



