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ECO106/138 Week 10 Lecture Note Template

<Euler’s Theorem> 5: (K: . Xr\) |_|@

The differentiable function f of n variables is homogeneous of degree k if and only if
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U e.g,Y = AK*L'~% , check Euler’s Theorem.
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e.g. See if the following function is a homogenous function. If so, check Euler’s Theorem.
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4 properties of HD k functions

1. f(x,y)is HDk © xf/(x,y) + yfy(x,y) = kf(x,y) <= Euler's Theorem
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Derivation for 3.

Flow) - ghfoey) &
sebv=w 2 FLD) = (% )&

= a1 XA
T xhP0y) 2Ses) *

= S w2, )=0%Y
S§ T \j = FG&) - (@)‘*f%ﬂ) > w
Derivation for 4. E\A\Q} TL\N@W\,
“Y) S ROk Yo
9_1;:; J)) R ‘;\> \/_t (A2 )_\_3—5_3(7( 3. @ @
Foxd ) HOL) X T Qxlﬂ)"rjfﬁ‘j (<14) ,(4( ) Fx 3
L X Fux (%03)+ !btwbhd) = (4-1) ﬁ 'J)O
@* X 25 o (L) )T xjj‘,ij(m) - X (&) Fxew) %/
@ *J U5y o)+ 3 e = Y B0
4@ B (49 22 Sy (9 + 5 Fon i)
= (e)lpd s 3)* %U*’jj

= (k) kT d)



e.g. Given f(x,y) = 3x%y — y3, confirm 4 properties.
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4 properties of HD k functions

1. f(x,y)is HDk < xf{(x,¥) + yfy(x,y) = kf(x,y) <= Euler's Theorem

2. fx’(xW are HD(k — 1)
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Homothetic Functions

A homothetic function is a monotonic transformation of a homogeneous function.

(monotonic transformation = a transformation by a strictly increasing function.)
H = h(Q(a,b)) [R'(Q) # 0]
Where Q(a,b) is HD k and h is strictly increasing function. ‘ //—

H = H(a,b) is not in general homogeneous. |/

eg. ForY =F(K,L) 5 K“Lﬁ!, (a) see if it is a homogeneous function, (b) see if InY is a homogeneous
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Linear Approximation

The linear approximation to f(x,y) about (x0,y0) is
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Differentials

z=f(x,y) =>dz = f{(x,y)dx + f, (x,y)dx |

Rules f(x,¥),9(x,y)
L.d(af +bg) = adf +bdg
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e.g. Given z = xy? + x3 , find dz by using |A |and 1.
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e.g. Givenz = xe?’ , find dz.
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e.g. Givenz = ﬂxz —y?), find dz.
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Systems of Equations 4"

fl(xl,xZ, ...,xn) = 0

Y\/\ fo(xy, %2, 0, xp) =0
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2 # of variables (a.k.a. total available degrees of freedom) = mcfsz?{—(m‘(—ﬂ'eff

m: # of independent equations (constraints)
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_n-m: degrees of freedom <= # of variables which can be freely chosen.

If r)}>m, n-m degrees of freedom
If n<m, no solution to the system (inconsistent) <—

If n=m, usually consistent, may not have unique solution.

e.g. (Try to ) solve the following system of equations.
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e.g. Decide if the following system of equations is solvable.
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e.g. Decide if the following system of equations is solvable.
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Differentiating Systems of Equations

How can we find the partial derivative of the implicit functions?
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