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1. Find Cournot equilibrium when there are 3 firms in the market

p = d- bQ ; Q = 91+92+93

C
,
= C2 = Cg = C

What is equibrium price ? :p
*

What are firms ' profit ? IT
,
= -112=11-3 = ?

Firm 1 IT,
= TR

,
- TC

,

= pq , - Cq ,

= [a - bcq , -192+931]q, - Cq ,
= [a - bq , - bq, - bq , ]q, - Cq,

Hi = a- 2bq, - bqz - bq } - C = 0

aq,
2bq , -- d - c - bq , - bqg

q,
=

d - c - bqz - bq} ⇒ Reaction Function
2b of Firm 1 ( R

,
)

Firm 2 IT
,
= TR
,
- Tcz

= pq,
- c92

= [a - bcq , -192+931]q - cq
2 2

= [a - bq , - bq, - bq , ]q - Cq
2 2

*I = a- bq, - zbqz - bq } - C = 0

oq,
2bar
,

-
- d - c - bq , - bqg
d- c- bq, - bqg ⇒ Reaction Function

9É 2b of Firm 2 (R2 )



Firm 3 IT
}
= TR}

- TC}

= pq,
- Cq}

= [a - bcq , -192+931]q, - Cq}
= [a - bq , - bq, - bq , ]q, -09}

"3
= a- bq, - bqz - 2bq } - C = 0

%
2bq; d - c - bq , - bqz

a- c- bq , - bqe ⇒ Reaction Function

Substitute R2 in R
,

%= 2b of Firm 3 (Rz)

q,
=

a - c- b/ [d-
c- b9' -693] - bq ,2K

2b

q, =
( 2d -2C -dtctbqitbq , - 2bqg) /2

2b

q,
= d - c + bq, - bq ,

4b

4bq, -- d - c + bq, - bq ,

3bq, = d- c- bqs

q, =
d- c- bqs

-①
3b

Substitute R2 in R
}

q,
=

d - c - bq , - [
d-c- bq, - bq,]2K

2b

q, =
(2d -2C - 2b9, - a -1C + bq , + bqg) /2

2b

q
= d - c - bq, + bq ,

3 4b

4bq} -- d - c - bq, + bq ,
3bq, -- d - c - bq ,

q,
d- c- bqi

_②
Sb



Substitute ② in ①

a- c- [d- c- bq,] 9bq, = 22 -2C + bq ,
3k

9, = 8bq, = 2d -2C3b

gbq, = 32 -3C
-atctbq , q,* = d - c

4b
3 #

Substitute q,* in ②

q, =
d- c- boy

q,
= 32 - 3C

3b 4C3b)

a- c- b-[4¥ ] qj*= a-c

% = 4b¥
3b

Bbq, =
42 -4C - a -1C

4

Substitute q,*&q*, in Rz

q,
=
d-c- bq ,- bq,

2b

ebqi-a-c-bf.no#--b1%f12bqz--4d-4c-dtC-a+c
4

92
=
2d - 2C

8b

9*2 = d-C

4b¥

•
: Cournot equilibrium output are cq↑,q*, ,q;) =/ %§,%§ . %§ )



equilibrium price lP*)

p= a- bQ

D= d- b[q, -192+93]
p -

_ a- b(%b+%b+%b]
p -

_ a-bite;D]
p = 42-32 -13C

4

p*= d- 3C

4 #

•: Cournot equilibrium price (H) is a -3C
4

Firms' profit 111-1=11-2--11-3)

IT
,
= pq , - Cq , IT

,
= pq,

- Cq, IT
}
= pqg - cqz

= ( p - C) q, = ( p - C) q,
= ( p - C) q

--4%-41%51 --4¥ - c) 1:51 --4%-41%51
= (d -13C -4C][2¥ ] = (d -13C -4C][2¥ ] = (d -13C -4C][2¥ ]4 4 4

= 1%11%1 = 1%11%1 = 1%11%9

1T¥ ( d- C)
2

1T¥ ( d- C)
2

1-1
#
=
( d- C)

2

16b¥ 2 16b¥ 3 16b$

•: Cournot equilibrium profit IT
,
= 11-2=17 , =

(2-C)
2

Ibb



2 . If there are N firm

q*i = f- ( N ) ,

P = fav )
,

1T ;
= fav)

P = a - bQ Q = q, -192+93-1 . . . -19N

C
,
= C
,
= Cg =

. . .

= CN = C

Let's assume Firm I Firm2Firm?,...FirmN_i

Q =

9,1-192-193-ii.l-9NQ.cl
; -19 - i

Firm i IT ; = TRI - Tci
www

= pqi - Cgi

= [a - bcqi-q.it ] q; - Cgi
21T i = a _ zbq; - bq- i - C = 0

29i

2bqi-d-c-bq.iq
;
=

d - c - b9 - i
⇒ Reaction Function of Firm i

2b

from Q = qi + g- i

9- i = Q - qi ; substitute in Reaction function

q ;
=

d - c - b CQ - q ;)

2b

2bqi = d - c - bQ + bqi

bqi = a - c- bQ

q; =
d- c- bQ

b

from C
,
= C
,
= Cg =

. . .

= CN = C
,
we know that 91=92--93 =

. . .

=

qn

Therefore Q = nqi



qi =
d- c- bcnq ;)

b

bqi = a - c- bnq,

bqitbnqi = a - C

bqicn -117 = d - c

q↑ =
a- c

b.cn -11 )

•
: Cournot equilibrium output are cq, , . . . . 9 µ ) = ( In!,; - - - 'É!, )

#

p = a - bQ

P = a -bcnq;)

P = a- bn /
•-c)*Ch -111

p*= a-nfni.ci

i. Cournot equilibrium price is a - n (9-+9)
#

IT ; = TRI - Tci

= pqi - Cgi

= (p - C) qi

= Ia -nisi :) -41%-1"]
1T¥ = [ ca - c) - n / a-Cn -111 ] / a-cbcn -111]

•: Cournot equilibrium profit are 11T
, ,

. . .

,
Itn) = ( (ca - o - n (4-+4) ] /%!,,]
i. . . . [a - a - n /I;) ] / •

- c

bcn -11)))
*



3. From question 2 , what happen if N → in

what happen if N=i

from qi =
d- ° D= a- n /9-+91 , -11 ; = ( ca - o - n /I;) ] / b%+,,]b. Ch -11 ) ]

If n→o ; ① qi =
a - c

binti,
= 1%911*1

(competitive
market ) if n→w

,
→ 0 Therefore

, q ; →
d-c

b
#

② P=a - n /9-+91 = a- ia-ann.nl

p =

den -117 - ( d- C) n

n -11

p =
Inta -* + on

n -11

p - c. = Itch - c
n -11

P - C = dtcn - Ccn -11)

n -11

P - C = a -18h - CA - C

h -11

P- C = 2-C

n -11

if n→N
,
d -c

n+ ,

→ 0 Therefore
,

P- C = o

p = C
#
Iprice = marginal costs

③ IT ;
= [ P - C]qi

if P :C
,

1T ; = [C-C) qi
IT ; = 0 ( Normal profit)

#

•

°

. If N → N
,
P = MC

, q ; = % and IT ;
= 0

#



; q ; =
d- 0If n=1
be, -11 )

=
& "

2b
#

( Monopoly )
P=a -nai:)

= a -1¥, )
= 22 - d

- c

2

=
d -c

2
#

Ti = [ ca - o) - n / a-cmilk :* ,]

=/ a-a-HEDI :* ]
= Icao -1%1112%1
= 1%11%1

=
(d- c)

2

4b¥


