MULTIVARIATE FUNCTIONS o ‘\)\L

G
e Multivariate functions haveéct@éj@é?one independent variable
* Most fun-ctions “@(ﬁ\\) |c56 mﬂltivariate functions
. Fun?é&q\@ﬁlw\ltw ig@jﬁrnﬁent variables: z = f(x,y)
. F&ction with 3 ihdependent variables: z = f (x4, x5, X3)
* Extension to n independent variables: z = f(xq, x5, ..., Xy)
« Again consider the function z = f(x,y)

* This function needs to be graphed on 3 axes in 3D space and the resulting graph is a surface (e.g.
Fig 14.2)

* If all three variables are raised to the power 1, and if there are no cross-products, then the
resulting graph is called a plane (e.g. Fig 14.3)

* If one of the variables is kept constant, one can take “slices” through the surface. These slices are
called sections (e.g. Fig 14.1, Fig 14.4)

* These sections are known as iso-sections (if z is constant: iso-z section, if x constant, then iso-x
section, if y constant, then iso-y section)

* Can represent these functions with lines/curves in 2D space



SOLUTION, EXAMPLE 1 \)\(
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DIMINISHING MU & ELASTICITY "4
U
\e CO'

* Law of diminishing mar @’&@?y ,75 more of one good is consumed (while consumption of the
other remains f“d)qﬁ )&rzbﬁllAy from increased consumption becomes smaller and smaller

. C@(@\'\egatr@@@&l%a rtial derivatives

e . . 0°u _ 9 (ou
Diminishing marginal utility of x: 22 = 2x (ax) <0

e . . 0°u 9 (ou
Diminishing marginal utility of y: 952 — oy (ay) <0

. . . MU . - MU
e Elasticity of utility w.rt. x = e*¥ = —=, elasticity of utility w.rt.y = ¢¥ = —2
AU, AU,



FIRST-ORDER & SECOND-ORDER CONDG\QNS

el
* Suppose that z = f(x, '(.esa\
To find the |ﬁ{t@1 déqir)r@ﬁlré‘um values of z:

FRL‘&X er (neceag) condition: —Z = 2 =0

Second-order (sufficient) condition:

0%z 0%z 0%z 0%z 0%z 0%z
e Maximum: — O — <0, X

0x?2 < 2 < dxdy 0ydx  0x2 0y?

0%z 0%z 0%z 0%z 0%z 0%z
e Minimum: —>O —>O

X X
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SOLUTION, PROFIT MAXIMISATION

a\e-~
02  0%m 5’

. YE X kZ = = 0. OOOO = (0.0000038 < 0.000004

. Theref é@a %|s 5IfK = 1024; L = 1024, because FOC and SOC are met

. N?tg for very sﬁa umbers, can use scientific notation
= 0.48 =48x 1071
= 0.0048 =4.8x 1073
= 0.0000048 =4.8x%x 107°




PRICE DISCRIMINATION
e.CO oK

. Then obtam second pam&@é@’ es and evaluate signs (must be negative for maximization),
lL.e.— < O,\N—“{Qm

. Tﬂﬁ%btam th @g-partlal derivatives, and check if the product of these derivatives is less than
9%m _ 0%m 92%m 92%m
the product of the second partial derivatives, i.e.: X >
P P 0q7 = 9q5 " 0q10qy = 09204,
* Note that the FOC for profit maximization by a price discriminating monopolist can also be
written as: MR, = M(Cy, MR, = MC(C,
* But MC]_ — MCZ — MC

* This means that MR; = MC, MR, = MC

* Therefore MRy = MR, = MC when price discriminating monopolist is maximizing profit



SOLUTION: PROFIT MAXIMISATION BY QNJRODUCT FIRM
(eSS co:
* R, =50q, — g and Rbﬁ a3
*T=Ry;+t RQ\Y q zcéwgqb —3q5 — 9% — 3929 — 45
- @ﬂ‘ a0z
ﬂ\?( + 95@% — 4q5 — 39495

* 5 =950—4q, —3q, = [1]

* 5~ =95-3q,—8q, = [2]

e 3X[1]and 4 X [2]

e 150 —-12q, —9q, =0 [1a]

« 380 —-12qg, —32q, =0 [2a]
e [1a]-[2a]: 150 — 129, — 9q, — 380 + 12q, + 32q, =0

e = —230=-23q,+q, =10=q, =5

* p, = 45,p, = 65



