BRBFROFZEE 7L/ —BEEERD
— IET FREARN SR TOTFHERER —

BN Fe T

1 U

BEERFZIBOTEICHVWONRELZ =V — - EFLOHBET %R
% 7 DI EBREEN T 70 —F 24T 1O OFMEREZIT o725 199941 B
19H () 995 FRERLVY =KD v % (Frank Hsiao) #d% DO /7ic &
N, FRREZEOEMEIE ECON4838 2 OBEIZET L. AT F—%
* AFL73

FEBRBAETITABY., 3,4 F4£ 4 OBRFEETH 5,

B, FIHL2EEITIZ, Windows9s ## D DOS/V 2 o — 425 20
BHH, 0L T1 EFHTRERRETH 5,

2 FiEEBR

Step 1:

LHOZHEE T NKESERBEETLHwONRE, 72—/ — - EFLOD
F185E Tables 1 & 2 B L UCFEME DO 77 7 2 ZERI L 7-&H5 2 EA L.
FIBRORNEIZOWTHET 5,

Fhud, oE1OFEERITASREECE 2 ONEEZRIFEGETH 5,
FNENOFEE, 2 0OEDCEEREIEIFL Tnbd, Thid, FEME

*30T PRERN T - BREEFHOY v A BIRICTHE, FHEBHFEIC 2> Twa ., H
—WAERIE, BB OER, Ty OIESCB L, SROBH £, 2L TR
‘f% bHAHA, HYINERYBEZOHEETH 5,

BB, CORLETLHHOL, PR 10 - 11 FEFFIRAERIE (C2) (REF
10630001 : #BIR F (FFEEAFRER) . HEMER. BEFH, BFE—) TarYa—-sRACE
HREFFFETOT T A EERREERE] OWRBEEZT Twa, ELTEHLIV,

UNETERI KT, T 047-8501 VBT 3-5-21

Masaru Uzawa

Otaru University of Commerce, 3-5-21 Midori, Otaru, Hokkaido 047-8501, Japan

Tel & FAX: +81-134-27-5310

E-mail: uzawa@res.otaru-uc.ac.jp

URL: http://www.res.otaru-uc.ac.jp/ uzawa/welcome.htmi

URL: http://www.res.otaru-uc.ac.jp/ uzawa/cal-ee.html

L7 A S B

Z OFHIE. Microcomputer Applications in Economics {Tu & Th 9:30-10:45) Ta
Z-’ a

SHROBMBT, HARTOF— 7 L OBIIHOBEIIT o

1 v TEBLLDFERIZE B, T — ML NIE, subject # 3 DAN 4 EELH LT
Wb D 6 ANERFEATH - 72

SfLERIC, MS Excel97 TIEBRL 7z, FI48 R Tables 1 & 2 B & UFEMED 75 7
(Cournot3Graphlline.xls) * ps 77 4 MIZEMH L. £ 5|2, Adobe Acrobat Distiller %
HWT, pdf 77 42 L7 cournot3graphlline.pdf ZBH L 72,
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DT T 7 % HAIUTHS 2 b,

OB BUTONETH 5,

Please look at payoffs in Tables 1 and 2 you have already
given.

If you were the CEO of firm 1, and I were the CEO of firm 2,
what amount of product do you want to produce?

Please write the reason why do you want to produce it.

ZOERMIA LT, #E T AEEY 12 B OEEETEAL, FOH
HeEEHIHERTLTIZEFLEDTRBI ),

Subject | [1]Output | [1]Reason ]
#1 12 Because that’s the maximize output profit,
if firm 2 doesn’t.
#2 12 The potential for max profits is 144.
#3 12 The possible risk i1s equal to the possible returns.
# 4 12 because at that output, there is the highest
possible profit of 144.
#5 12 If firm 1 produces 12 units and firm 2 prduces
o units, [ will maximize profits at 144.
If firm 2 produces up to 12 units, firm 1 will
at least break even.
#6 12 It has the most potential for profit without
much potential for loss.
#7 12 I would choose 12 units of ouput because it yields
the highest profit margin.

Step 2:

FOWWW =T %$ERL, 771 )L “Looking at the Cournot Equilib-
rium by using MATHEMATICA” (7 7 A V4 9901cournot.ppt) % down-
load 8¢5, &8, b5 7Vb %< download BT B, ZhiE, £BD
AvV¥a—% - )FS5—nRbhbwidbot, FEF, ZOT 7L

SR 1999 4 1 BB Tl, http://www.res.otaru-uc.ac.jp/ uzawa/cal-ee.html ¢
BHo72h3, 2000 4 2 AL TIL, http://www.res.otaru-uc.ac.jp/ uzawa/cal-economics/cal-
ee.htm] IZEH SN TV 5,
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REINTVBERATA NG T ABFOHOHO Iy Ea— Y BEETD,
HDHE, OHP THAFRENLHEEZETLR LI ENTE S,

NEIEZ — v/ — - EF VBT 5 Cournot-Nash H#%E 757 19 7 A
THVWTEHEL(HALZ O TH S, &b, BHOFIHEERELT, 77—
J =% MATHEMATICA 2757 4y 7 ATHMHTHAT (1 F 1-31
DEGF DA LTz 8,

Step 3:
REDOERKIZ, BU, Tablesl &2 2 L RTHH W, BLFD LI 7% Step
1 OEMERLCEM% L7,

After you have my lecture, you are invited to answer some
questionnaire. Please look again at payoffs in Tables 1 and 2.
If you were the CEO of firm 1, and I were the CEO of firm 2,
what amount of product do you want to produce?

Please write the reason why do you want to produce it.

If your decision would differ the previous one at the beginning

l of my lecture, please write down the reason, again.

FOREE, EEEE ° O subject #1 ¥V 6 AL, 8 HLOAEEY
BREBZ T, L, 8§ AL &EEEIL, Step 2 TH L 72 Cournot-Nash
B oTwb 10,

FOHEELHIHEREZUTICE LD,

TZDOAF A Fid, #ONES MATHEMATICA TEZ4{E L. html 74 —~7 v M CH
HFLTTE 5 EEEE MS PowerPoint97 ¥FH L THEKR LD TH b, BED-D
12, fHRIC, SOA T4 FORE TN L 72 2000cournot-slides2.doc[3,416KB] A b {ER L 72
2000cournot-slides2.pdf[262KB] % IL#% L 7=,

St MOHET, 72— —HOBERERSPICL TV AERSTH b,

P OFEFHMNERICLVELEOZWE $iRPEE L7,

L0F8R [6] * B &,
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Subject | [2]Output | [2]Reason

#1 No answer | No answer

# 2 8 This is when both firms are max.

#3 8 At the point, profit is maximized.

# 4 8 because 8 units is the Cournot Equilibrium.
That is a move by either firm would be harmful.

#5 8 I would expect firm 2 to produce 8 units
maximizing profits with 64. Firm 2 will also
have profits of 64.

#6 8 After game theory, there could be no way for
either party to gain any if they were to produce
more or less of either good.

H#7 8 Following the table given both companies can

expect to maximize their profits at 8 units

a Cournot’s equilibrium.

3 &

a05 FRERVS —KOFEZ -V — - EFVEFRF B TIEAE
EEYRILLHDICEZ TS, T4bb, Step 1 Tld, HELENFODE
EELTRAZE XICRHAGAESR 12 B2 EA TS, JHICHLT, #
BEZI BT, 7V —BEOLER 8 B EATWS,

iy, R~ HEDOFEDEEIEESF LEEEZ EIT V. O
DHBIIH DA IR B,
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Masaru U

COURNOT3Graphlline. xls Gtare o o ézmme) 2000-2-16
1
Profit for firm 1
Firm 1's output
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
24 0 -1 -4 -91 -16] -25| -36| -49, -64| -81| -100| ~121| ~144| -169| —-196] -225| —-256| -289| -324| —361] -400] —441| -484| -528| -576
23 0 0 -2 -6] -12{ -20| -30| -42! -B6| -T2 -90| -110| -132{ -156] —182| -210| -240| -272| -306| —342| —380] —420| —462| —-506] —552
22 0 1 0 -3 -8] -15| ~-24| -35| -48| -63] -80] -99| -120| -143| -168| -195| -224| —255] -288] -323| -360| —-399| -440] —-483| —-528
21 0 2 2 0 -4| -10] -18] -281 -40| -54/ -70| -88} —-108| —~130] -154]| -180| -208] -238] -270] —-304| -340] -378] -418] —460| -504
20 0 3 4 3 0 =bi  -12] =21 -32| -4b5] -60| 77| -96| -117] -140] —-165| —~192| —221| —252| -285] -320| —357| —396; —437| —480
19 0 4 6 6 4 0 -6| -14] -24| -36f -50] -66| -84| -104| -126| —-150 -176] -204| -234| -266| —-300| -336| -374| -414| -456
18 0 5 8 9 8 5 0 -71 -16| -27| -40| -551 -T72| 91| -112| -135{ ~160| —~187| ~216| 247} -280| —-315] —-352| -391| -432
17 0 6 10 12 12 10 6 0 -8 -18] -30| -44] -60{ -78] -98| -120] -144| -170| -198| -228] -260| —-294] -330] —-368| —408
16 0 7 12 15 16 15 12 7 0 -9] -20| -33] -48| -65| -84| -105]| -128] -153} —180| -209| -240| -273| -308] -345| -384
15 0 8 14 18 20 20 18 14 8 0] -10f -22| =36/ -52| -70] -90| ~112| —136] —162| —190| -220| -252| ~286] —-322| —360
14 0 9 16 21 24 25 24 21 16 9 0l -11| -24{ -39| -56| -75| -96| -119| -144] -171] -200] -231]| —264| —-299| -336
13 0 10 18 24 28 30 30 28 24 18 10 0l -12{ -26f -42| -60) -80{ -102{ -126] -152| -180{ -210| -242| -276] -312
Firm 2’ s 12 0 11 20 27 32 35 36 35 32 27 20 11 0] -13] -28] -45| -64| -85| -108] -133| -160{ -189]| -220] -253] —288
output 11 0 12 22 30 36 40 42 42 40 36 30 22 12 0] -14] -30} -48] -68] -90| —114 -140| —168] ~198| —230] —264
10 0 13 24 33 40 45 48 49 48 45 40 33 24 13 0] -15] -32{ -51| -72| -95| -120| ~147| -176] —207] -240
9 0 14 26 36 44 50 54 56 56 54 50 44 36 26 14 0l -16] -34| -54| =76/ -100| -126] ~154| -184| -216
8 0 15 28 39 48 55 60 63 64 63 60 55 48 39 28 15 0] -17| -36{ -57{ -80| -105{ -132] —161] —192
7 0 16 30 42 52 60 66 70 72 72 70 66 60 52 42 30 16 0| -18] -38] -60| -84| -110; —138]| -168
6 0 17 32 45 56 65 72 77 80 81 80 77 72 65 56 45 32 17 0, -19| -40{ -63] -88] -115] -144
5 0 18 34 48 60 70 78 84 88 90 90 88 84 78 70 60 48 34 18 0] -20] -42| -66] -92| -120
4 0 19 36 51 64 75 34 91 96 99| 100 99 96 91 84 75 64 51 36 19 0] -21| -44] -69| -96
3 0 20 38 54 68 30 90 98] 104| 108] 110{ 110/ 108] 104 98 90 80 68 54 38 20 0] -22] -46] -T2
2 0 21 40 57 72 85 96 1050 112] 117] 120f 121} 120 117 112{ 105 96 85 72 57 40 21 0] -23] -48
1 0 22 42 60 76 90| 102i 112 120{ 126] 130 132| 132] 130] 126{ 120| 112| 102 90 76 60 42 22 0] -24
0 0 23 44 63 80 95| 108] 119{ 128 135] 140| 143| 144| 143| 140{ 135] 128{ 119] 108 95 80 63 44 23 0

How to show the above pavoffs—matrix table for firm 1's profit?

If your firm (firm 1) produces, say, 3 units of output and firm 2 produces, say, 10 units of output

then your firm (firm 1) gets 33 units of profit.
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COURNOT3Graphlline. xls Masaru Uzawa 2000-2-16

(Otaru U. of Commerce)

Profit for firm 2

Firm 1's output
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
24 0] -24| -48] -721 -96] ~120| —144] -168] —-192| -216] -240| —-264] —288] -312| —336| -360| —384| -408| ~432| -456] —480| -504| —-528| -b52| -576
23 23 0] -23{ -46] -69| -92| -115| -138| —161| —-184| -207| -230| ~253] ~-276| —299| —-322| —-345| -368| -391| —-414| —437| -460] -483| —506] —529
22 44 22 0| -22| -44| -66] -88| ~110| —132] -154| -176| —-198] ~220| -242| -264] —286| —308] —330| -3h2| -374| —396| -418] —-440| —-462| —-484
21 63 42 21 0] -211 -42/ -63]1 -84| —105| -126| —147! -168] -189| -210| ~231| —-252| -273]| —-294| -315| —~336] -357] —378| —399] —420| 441
20 30 60 40 20 0] -20| -40{ -601 -80| -100| —120{ -140] —160] -180] —200| -220] —240| -260]| -280| —300| -320] —340{ -360] —380] —-400
19 95 76 57 38 19 0] -19| -38] =571 ~76| -95| -114| -133] -152| —-171]| -190| -209] —228| -247| -266| -285| -304| -323| -342| —361
18] 108 90 72 54 36 18 0| -18| -36| -b4f ~-72| -90{ -108| —126f -144} -162| —180| —198} -216| -234| —-252| -270| -288] —-306| -324
171 1190 102 85 68 51 34 17 0| -17| -34] -b51} -68] -85| -102{ -119| ~-136| ~153| ~170| ~187| —204| -221| —238| -255| -272| —289
16] 128] 112 96 80 64 48 32 16 0] -16{ -321 -48| -64] -80] -96| -112| -128| —144| -160| —-176] -192| —208| -224| -240| -256
151 135] 120f 105 90 75 60 45 30 15 0| -15| -30| -45] -60| -75| -90| -105| -120| -135] ~150] —165| —-180] —195] -210] -225
141 140| 1267 112 98 34 70 56 42 28 14 0| -14{ -28| -42| -b6f -70| -84] -98| -112]| -126] -140| -154| —-168| —-182] —196
13] 143} 130 117 104 91 78 65 52 39 26 13 0| ~-131 -26/ -39 -52| -65| -78] -91| -104| -117| —130| -143] -156| -169
Firm 2’ s 121 144] 132 120{ 108 96 84 72 60 48 36 24 12 0 -12| -24] -36f -48] -60| -721 -84| -96] -108| -120] —132| —-144
output 111 143] 1321 121] 110 99 33 77 66 55 44 33 22 11 0| -11] -221 -33] -44} -b5| -66] -77| -88] -99| -110] -121
10{ 1407 130} 120f 110{ 100 90 80 70 60 50 40 30 20 10 0f -10{ -20/ -30{ -40] -50] -60f -~-70] -80f -90] -100
135) 126] 1171 108 99 90 81 72 63 54 45 36 27 18 9 0 -9] -18] -27| -36| -45] -b4| -63] -72] -81
128] 120y 112{ 104 96 88 80 72 64 56 48 40 32 24 16 3 0 -8{ -16| -24f -32| -40| -48] -56i -64

9

8

7] 1197 112] 165 98 91 84 77 70 63 56 49 42 35 28 21 14 7 0 -7 -14] -21| -28) -35| -421 -49
6] 108] 102 96 90 84 78 72 66 60 54 48 42 36 30 24 18 12 6 0 -6| -12| -18] -24| -30] -36
5 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 -5 -10] 15| -20| =25
4 80 76 72 68 64 60 56 52 48 44 40 36 32 28 24 20 16 12 8 4 0 -4 -8 -12} -16
3 63 60 57 54 51 48 45 42 39 36 33 30 27 24 21 18 15 12 9 6 3 0 -3 -6 -9
2 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 0 -2 -4
1 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

How to show the above payoffs-matrix table for firm 2's profit?
If your firm (firm 1) produces, say, 3 units of output and firm 2 produces, say, 10 units of output
then firm 2 gets 110 units of profit.
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Masaru Uzawa
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Profits of Firm 1

Profit surface for firm 1

" 20

10 Firm 1’s output

Firm 2's output
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COURNOT3Graphlline. x1s

Masaru Uzawa
(Otaru U. of Commerce)

Profits of Firm 2

Profit surface for Firm 2

Firm 2's output
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~100-0
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-500-—400
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2740 1

Looking at the Cournot Equilibrivm by
using the fully integrated technical
computing system MATHEMATICA

Two reaction curves cross each other at
ane poin, the s oy,

Theee s surrounded by

274N 6

We get the firm | ‘s iso-profit curves.

A4 2

o LT g

274N 7

We can neglect firm 1 s negative profits
(in fact, we set them zero) because we
are interested in the maximum profit for
two firms. How to do for that?

ing masner 1o MATHEMATICA 10

R

nput the ol

B Ry BRE. PAY: B¢ PR
BEATE .
o e AR
Bhoiibengn o $8, BN, WiakFuings .o
Woimdrsind o §o B B, THE

2740 3

How to get the graph of Firm 1’s profits?

@ Please check the fact that firm s profis deps ath fiem 175

s, then you nay opst

A7AN 8

We get the modified graph of profits for
firm 1.

v We set zerc for the
ive prosit for

A4 4

We get the graph of firm [ ‘s profits.

Z74F 9

We also get the modified graph of
profits for firm 2

& We setiero for
ive profit for firm

A7AF B

We want to look at firm 1°s profits from
another point of view. How to do?

o st 10 see the gruph of
o . aarnedy
all the focus of ¢
« To getthem. v WInG manner jo

MATHEMATICA:

Framwtholbed v fads wBl, Sabware . B

AT AN
10

Two modified graph of profits for
both firms are set in together.

graphs
for hoth

in

s enable
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A7 4T

We want to see the set-in-together A4
graph of two firm‘s profits from another 16
view angle.

previous page from
another view

Here is the graph of firm 1°s reaction
function (reaction curve).

o The figure shows the
graph of firm §'s resction
function {reaction cureve),
Infhis case, it is the
straght Hine

g ]

AT AN
12

We want to derive the reaction ATA b
functions of two firms. How to do? 17

wtput, fion § can Hod the outpu tat
5 profit. We call this relationship as the firm
- We can get the firm 2's rexction function

£ vihc folfowing to get thereaction fonctien in
FOC = {D[pail, g1] == 0, D[pai2, 42] == 0}
(24-2¢l-q2==0, 24-ql-2 42 ==0}
b L
BBl

How to display the firm 2°s reaction
function (reaction curve)?

e graph of firm 2°s eeacton fanetion (reation
ve), you may follow the same procedure inpages 14 and

& Youcan see the graph of firm 2 °s reaction function (reaction
curved

Griteaition2=ContpelPloti RescionFonstion?, [q1,0,.24 L1g2,0,233,
iy s Palse, FrameLabel - {ql g21]

#i6

A7 4N
13

How to get the firm 1°s reaction A7A L
function? 18

-2
Bealtiakt » Selwe B {1 58

{ql—> 24;1:12}

Here is the graph of firm 2°s reaction
function (reaction curve).

o The figure shows the graph

A7 AL
14

How to get the firm 2°s reaction A7A b
function? 19

the Brst Onder
with respect

Reaction? = Solwe[FOC[[2]], a2]1[[1]1]

{qz - &;E&} “lph 3

How to show two reaction curves

together and to write “Cournot
Equilibrium C” at the cross point of
two reaction curves?

o The cross pointof tw
We want to do so by

curves s th Cowrnot Equiibanem,

raphical setting.

& In MATHEMATICA, you can only input the following manoer:

TexiCoirnot=Graphios oot Baguili O A BRS840.5 1]

ConmnatNashBqlitibriem=show[GrReaction] GrReaction?,
TextConrnot]

lri8

A7 4G
15

AR
How to display the graph of firm 1°s 20

reaction function (reaction curve)?
w To display the graph of firm {'s reaction function {reaction
cur you may inpat the following maoner in
MATHEMATICA.

e Youcan see the firon [ ‘s reaction curve in the next page.

CrReaction =ComouPlsReaciivnFrocton LI L0224 11420,24%
Contates ©>{0; ContourShading <> False; FaameLabel~>{ql.q2}]

B4

Here is the graph of two reaction curves
and message of “Cournot Equilibrium C”
at the cross point.

o The cross point of two
reaction curves is the
Curact Eguitibriso.

»io
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A7 407
21

How to Look at the Cournot Equilibrium
from another point of view?

e The cross point of two reaction curvesis th Cournet
Equitibrium. The Couract output for e fious is 5 and
the Cournor profit for two ficms is 64 (See pages | and
i)

« Now we want to show the modified graph of firm 13
profits sliced at profit level(64).

Profit iafd=Plo3 Dipai 1 (g LO24 K [q2024],
Axestabel = iqlinl, Prefity, BlotRange > {0,641
RlotPoints 48]

“|»l20
B

A7A4 b
26

How to show the graph of firm I's
modified profits sliced at profit
level(72)?

« To get the geaph of firm 1°s modified profits sliced at profi
level{72}. you may input the following manner in
MATHEMATICA:

PrakiktakiF - Bt Bdpatl. Il %o BED, Bgls B B8R
Boeslaml ~» 635, BY. BoRBiRE,
Flankungs - §8, T, Metioipba -+ 48]

A74 07
22

Here is the modified graph of firm 1°s
profits sliced at profit level(64).

level(64).

“r21

AT 4N
27

Here is the the graph of firm 1‘s modified
profits sliced at profit level(72).

AT AT
23

How to get the graph of firm 2°‘s profits
sliced at the profit level(64)?

o Inorder fo getthe graph of firm 25 profits sliced ar the
profit level(64), vou may input the following manrer in
MATHEMATICA:

Brapghdoatdd « FRah B Dot o gl % B85, 298 % WL
C A s Foplikl.

B o

ATA4 N
28

How to show the graph of firm 2°s
modified profits sliced at profit
level(72)?

o To get the graph of firm 2°s modified profits s

fevel(72}, you may inpus the following menner in

MATHEMATICA:

Eosit Bl TR - Blot W lpai . gl B 390G igh. & BEL
3 ok oo Pk gl Rewliih )y

FyutBampe o 5% IV PRelBensts .o 83

A7 407
24

Here is the graph of firm 2°s profits
sliced at the profit level(64).

@ The figure shows the graph
of fism s profits stced a
profis kevel 64y,

ATA M
29

Here is the graph of firm 2‘s modified
profits sliced at profit level(72).

AT 4N
25

Here is the set-in-together graph of two
modified profits sliced at profit level(64).

o The fgure shows the graph of two
firms™ modified s sliced at
profit fevel(64) set in togethed
Pie: ofe that theee 18 a kens
shaped region sliced at profit
tevelthid ). In this region, two
firms have baeger puir of profits
than the pair of Cournot
profiss(64.64).

ATA N
30

How to show the set-in-together graph
of two firms‘ modified profits sliced at
profit level(72)?

« To show the set-in-together graph of two firms * modified

profits sticed at profit leve(72), you may input the following
masaer in MATHEMATICA:

w T ; 1]

<> 29

— 143 —




A7AGT
31

Here is the set-in-together graph of two
firms‘ modified profits sliced at profit
level(72).

» The figure shows the set-in-
together graph of two firms”
modified profits sliced at profit
{evel(72)

note that two iso-profi

of

tangentially ca

et at (.61,
«|»| 30
H

A74LT
36

We want to show the iso-profit curves
for firm 1 without grading colors.
How to do?

« You may utilize the graph of iso-profit curves for tirm 1 with
grading colors. In MATHEMATICA. you caninput the

FERRER R
f T R R P
Yoty W TontoarSloting - Balark

AT AL
32

Now we want to show the firm 1°s
iso-profit curves. How todo ?

shows the set
ame profit

@ The iso-profit carve of 1 at any profit |
airs of o s* output which provide th

fevel for firm 1.
o You may mput 23 follows in MATHEMATICA:

; Cowrsoti Contoar=CuourPlot{pai 1;{g1.0.24 1
= Contours =»20,PlotPoints ~>100,

AFANT
37

Here is the the iso-profit curves for
firm 1 without grading colors at 30
different profit levels.

“l b 36

A7 A4 b
33

Here is the firm 1‘s iso-profit curves
at different profit levels.

s ¢ output
vide the same profit

AFALT
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We want to show the iso-profit curves
for firm 2 without grading colors.
How to do?

& You may stilize the gragh of iso-profit curves tor firm 2
with grading colors. In MATHEMATICA . you can input
the following:

Tl

¥ 37

AFANT
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How to show the firm 2°s iso-profit
curves at different profit levels.

¢

rs of two firms® ontput which provide th
level for firm 2.

& You may inpt the following manner in MATHEMATICA:

s 2ConwnEComentPlol pai2 41 0,841 1620041

Contours <220, PlotPoints <100, Framelabel =

A74 N
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Here is the iso-profit curves for firm 2
without grading colors at 30 different
profit levels.

& The figure shoves the the graph
of sa-profit corves for firm 2
rrading colors at 30

t profit kevels,

A7 40
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Here is the firm 2°s iso-profit curves at
different profit levels.

left position the
the larger the pr

A74bT
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We want to see the graph of two iso-
profit curves set in together.
How to do?

o In MATHEMATICA, you may input the following manner:

Show|[6riCournot , 6r2Cournot]
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Here is the set-in-together graph of
two iso-profit curves.

g
-

« The figure shows the
together graph of two iso-
prifiz curves.

H

A7A4bT
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We will show you the set-in-together two
iso-profit curves for firm 1 at profit levels
64 and 72. How to do so?

o In MATHEMATICA, you resy tnput the following manndes:

IO ERratibadd 8 « KraERRRIRElEHE, X581k en Bl 18]

A|p| 45
iz
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We want to get the iso-profit curve for
firm 1 through the Cournot Equilibrium.
How to do?

o Jo MATHEMATICA, you can
if you may isput the following mnaner:

TR ORI T, DR, B TR
by ¥ é [ wm
Fiwdbesrty . b, Hrewnsst - ig, wHE

“r 4
Il B
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Here is the set-in-together graph of
two iso-profit curves for firm I at
profit levels 64 and 72.

w The figure shows the iso-
profis curves for fum | at

ATALMT
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Here is the iso-profit curve for firm 1
through the Cournot Equilibrivm. The
profit level is 64.

[
hows the iso-
8 profit curve for firm 1
through the Covrmot
Equilibriwn.

ATA N
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We want to see the iso-profit curve
for firm 2 through the Curnot
Equilibrium. How to do?

& InMATHEMATICA, you ssay inpur the following manaer ro
get the result

ool opais (0,24 (w2024 1
{04}, Conranrihading o False,
PlotFoints -» W0, Framelaubel -»{qLgR] ]

“l»| 47
(i 51
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We want to see the iso-profit curve for
firm | at profitlevel 72. How to do?

o M MATHEMATICA, you may input the following mannder to
get the resule

IS0 Pofit?
Con

ContourFPlot{par] {41024, (92,02
ST CootowrShe E:
PlotPoints ->100; Framelabet

A74T
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Here is the graph of iso-profit curve for
firm 2 through the Cournot Equilibrium.
The profit level is 64.

7 finn 2 at

« It goos through the Cournot
Equilibrivim.

“lp| 43
]
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Here is the iso-profit curve for firm 1 at
profit level 72.

ATALT
50

How to get the graph of iso-profit
curve for firm 2 at profit level 727

e In MATHMATICA. you may taput the following manner:

ontowrPIntpai2; gL 24, 102,0,24
‘viicurShading 80
100; Framelahel-» {46g21]

18Q2Profie?
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Here is the graph of iso-profit curve
for firm 2 at profit level 72.

o The figure shows the iso-
profit curve for fi 2 at
profit level 72.

AFAbT
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We want to see the pair of profits that
dominates the pair of Cournot
Equilibrium profits. How to do?

o INMATHEMATICA, yon may input the following manses:

GrDoigiEd=Show ] ComrnniNashByullibrinm IS Q) Profitsd
CISO2PeofiA, ISOTProhif? 2, 1SO2Pohi72)

AT AN
H2

We will show you the set-in-together two
iso-profit curves for firm 2 at profit levels
64 and 72. How to do so?

e [a MATHEMATICA. you may input the folfowing mannder:

FOEE S SRR » Shore PRI Rra i id4, BRI i V]

“lp| 51
]
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Here is the graph of the pair of profits that
dominates the pair of Cournot Equilibrium
profits.

The Cournot Equilibrium is not Pareto
Efficient.

@ There is Iens shaped region in
which the pair of profits
fominates th i of Coutnot

% Two iso-profit curves a: profit
level 72 contact tengentially at

6,6} »ach other. %i %i 5 6
2
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53

Here is the set-in-together graph of two
iso-profit curve for firm 2 at profit
levels 64 and 72.

= The figure shows the iso-
profit cueves for B 2 a
profitJevels 64 and 72,

A7 40
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How abont this program?
Did you enjoy it?

A7ANT
54

We want to see the Cournot Equilibrium
cum two reaction curves and two iso-
profit curves through the Cournot
Equilibrium. How to do?

o In MATHEMATICA. you may iaput ihe following macner

R e i L
Ko [Powsninnt eilnnd i tion, TIPS TIVEL., FER ol

55

A7 AT

Here is the graph of the Cournot
Equilibrium cum two reaction curves
and two iso-profit curves through the

Cournot Equilibrium.

% o TI

figare shows the Coumot
brium cum two reaction
curves{in this two straight
line segments) and two iso-profic
curves through the Coutret
Eguifibrium,
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