Theutilityif | buyfromfirml

U=V-t*(@-x)2-P1

Theutilityif | buyfromfirm2

U=V-t % (b-x)2-P2

The mar gi nal consuner

Sinmplify[Solve[V-t % (a-x)2-P1- (V-t % (b-x)?-P2) =0, x]]

PL-P2+a?t -b?t
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simpl i fy [D[P1 « [Pl'P2+aZt il ] P1]]
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Si rrplify[SoI ve[ =0, Pl”
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The FOCfor firm2

simpl i fy [D[P2 « [1- PL-P2+a’t bt ] P2] |
2at -2bt

PL-2P2+ (-2a+a?- (-2+hb) b}t

2 (a-b)t

PL-2P2+ (-2a+a?- (-2+hb) b)t

Si npl i fy[SoI ve[- =0, Pz]]

2 (a-b)t
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{{PZ%E (PL+(-2a+a?- (-2+b) b) t)}}
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P2=E (P1+(—Za+a2—(_2+b) b)t)
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(P1+ (—2a+a2— (-2 +b) b) t)
Sinpl i fy [Sol ve[P1 - (% (P2 + (—a2+b2)t)) =0, P1]]
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G ear [P2, a, b, P1]
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Pl=-— (2a+a’-b (2+h))t
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Si rrp|ify[E (PL+(-2a+a?- (-2+b) b) t)]

(-4a+a”- (-4+b)b)t

wlr

P2 =
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(—4a+a2— (-4 +b) b)t
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3 (-4a+a”- (-4+b)b)t

The profit functionof thefirst firmis

, , PlL-P2+a?t -b?t
S|npl|fy[P1* ]

2at -2bt
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The FOCwrt | ocation

Si rrplify[D[—l—ls (2+a+b) (2a+a’-b (2+b)) t, a]]

1
— (-4-3a%+b”-2a (4+h))t
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Si np|ify[50|ve[1—18 (-4-3a%+b?-2a (4+b))t =0, a]]
{{ae—Z—b}, {a»% <72+b>}}
t he SCC
Sirrplify[D[1—18 (-4-3a%+b?-2a (4+b)) t, a]]
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whena = -2-b
a=-2-b
-2-b
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Si np|ify[-5 (4+3a+b)t]

(1+b)t
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whena = — (-2+b)
a=— (-2+b)
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— (-2+bh)
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Si npllfy[—g (4+3a+b)t]
2
5 (1+b)t
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Then, a-= (-2 +h)

[

1
=—(—2+b)
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The profit functionof thesecondfirmis

_ _ PL-P2+a?t -b?t
S|rrpl|fy[P2* 1- ot 2Dt ]
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the FOCof the profit functionof thesecondfirmis

Si rrplify[D[—1—18 (-4+a+b) (-4a+a?- (-4+b) b)t, b”

1
-— (-16+a?+16b-2ab-3b?)t
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Si rrplify[SoIve[—l—lg (-16+a?+16b-2ab-3b%)t =0, b]]

[tb>a-a), {b> 4;a}}
t he SOCC

Si rrplify[D[—1—18 (-16+a2+16b-2ab-3b2)t, b]]

1
— (-8+a+3b)t
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b=4-a
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Si nrp|ify[5 (—8+a+3b)t]
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4+a
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Si rrp|ify[5 (-8+a+3b)t]

(-2+a)t
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Froma:E (-2+b) wehaveifl insert bfromabove:

Si rrplify[SoI ve[a- G (—2+b)) =0, a]]
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