micro problem set 1

spyros vassilakis

November 5, 2020

Please provide only the final answers to the following problems.No proofs
needed.Try to give an answer even if you are not yet sure that it is correct.

Problem 1 draw the indifference curves II = {(z,y) € R% : f(z,y) = ¢} and
the upper contour sets(better-than sets) Bf = {(z,y) € R% : f(z,y) >= c}
of the following functions . Which ones of these functions are concave and/or
quasi-concave ?In which cases are indifference curves representable by functions?

o flz,y) =z + /yc=14

o f(z,y)=x+y*c=4

o flwy)=z—1c=4

e f(z,y) = min(z,y),c=1

o f(z,y) = max(z,y),c =

o f(z,y) =min(z/4+ 1,y +2),c=3

o f(z,y) = max(2z/3,3y/2),c =1

o f(z,y)=min(z/d+y—1l,z+y—2,2,y),c=1/2,2,4

o f(z,y) = min(z,y, TE) c =1

o f(xa y) = min(max(xa y)7 max(2:c/3, 3y/2))a c=1
.f(xay):7($73)27(y73)236:74
Problem 2 solve the following mazimization problems in one variable

1. e objective function: f(x)=pzr —wx
e variables: x € R
e constraints: x >0
e parameters: p,w

e conditions on parameters:all parameters are strictly positive



Problem

1. °

objective function: f(x) = 2py/x — wz
variables: z € R

constraints: x > 0

parameters: p, w

conditions on parameters:all parameters are strictly positive

objective function: f(z) = §a? — wx

variables: x

constraints: = > 0

parameters: p, w

conditions on parameters:all parameters are strictly positive

objective function: f(z) = — (z — 3)°

variables:
constraints: px < m,x >0
parameters: p, m

conditions on parameters:all parameters are strictly positive
3 solve the following mazximization problems in two variables

objective function: f(K,L) = %\/ﬁ —wL —rK
variables: K, L

constraints: K >0,L >0

parameters: p,w,r

conditions on parameters:all parameters are strictly positive

objective function: f(K,L) = 4pKiLi —wL —rK
variables: K, L

constraints: K > 0,L >0

parameters: p,w,r

conditions on parameters:all parameters are strictly positive

objective function: f(K,L) =pKL —wL —rK
variables: K, L

constraints: K > 0,L >0

parameters: p,w,r

conditions on parameters:all parameters are strictly positive

objective function: f(z,y) =z +2/y



variables: x,y

constraints: pr +wy < m,x >0,y >0

parameters: p,w,m

conditions on parameters:all parameters are strictly positive

objective function: f(x,y) =z — %
variables: z,y

constraints: pr + wy <m,x >0,y >0
parameters: p,w,m

conditions on parameters:all parameters are strictly positive

objective function: f(z,y) = 22 + ¢

variables: x,y

constraints: pr +wy <m,xz >0,y >0

parameters: p,w,m

conditions on parameters:all parameters are strictly positive

objective function: f(z,y) =min(2z+y—3,z+y+1)
variables: x,y

constraints: x + 2y <m,z >0,y >0

parameters: m

conditions on parameters:all parameters are strictly positive

Problem 4 solve the following mazimization problems in n variables

1.

objective function: f(z) =1, a;logz;

variables: x1,..,x,

constraints: » ., piz; <m,x1 > 0,..,2, >0

parameters: v, .., Gy, P1y -, P, M

conditions on parameters:all parameters are strictly positive

n n
objective function: f(z) = Ha:i —Zwimi
i=1 i=1

variables: z1, .., 2,

constraints: z; > 0,..,2, >0

parameters: wi, .., Wy,

conditions on parameters:all parameters are strictly positive

objective function: f(z) =z + > ., a;logz;

variables: 1, .., 2,

constraints: Z;L:l pix; <m,xy >0,.,2, >0

parameters: i, .., Qn, P1, -5 Pn, T

conditions on parameters:all parameters are strictly positive



