
m ~ ; f & h Q f S i m m * m i f ~ t S i u r m 3 ,  
wmrn-h81wm;fWw%m*-r3~efQw 
* & 3 m ; f * l ~ * & T p r n V E : % f 3 i V E : ~ * & r n  
r n * ~ a ~ V E : m : r n f m ~ l ~ ~ f ? T 4 9 T ; f  v- 
d8 %, R3f m: g F f i  (depreciation) W %, d S- ,W & h 

~ - m 2 ~ - $ - v m , m m ~ ~ ; f ~ m * g n ~ 2 , m d ~  
~ r r m h 8 1  



y(t)=F(K(t),  A(t), L(t)) . . .(3.1) 

Y = r n  

K = W  

L = m  

A = m & m  

~ ( 3 . 1 ) 4 m t m m & ~ 3 , d m i f m e ~ w 4 ~  
. r f t 2 1 m a 2 f 3 % ~ r w n & $ ~ 8 h m M % & ~ , ~  
3 t t 3 ~ 4 g m $ m 2 m 2 1  

W h - G E - m ; r h . m 2 % ~ j i . m - * $ -  
2 m 3 1 m 3 t t 3 m & ~ r n 3 p m w i f w m *  
m . r 4 3 , M ~ ~ m ~ 2 f m m 8 1 ~ ~ 2 f 3 % - % m  
;FmEff {labour-augmenting) 3 T 4Tq & 3TWTFdl 41 @ 



m & i m : V R ~ ? A m v v R r f ? h 3 f , d ~ m 4 M ~ 3 ~ ~  
3FPfT 8-R ( A L ) T A m $ @ m % !  

(3.1) 3 ?@ki k d  & f t ~  ?4$?FFd (Constant Returns to scale- 

c ~ s ) ~ ~ - f 3 a r n 8 1 m m ~ + ~ ~ a ; r r M 3 & &  
~ ~ ~ ~ % I c R s ? A ~ & ~ ~ ~ ~ W ? ~ ~  

& & ' J J T R * , ~ ~ & ? J T T & ~ ~ I  

F (aK,aAL) = a F  (K,AL) ... (3.2) 

m a & r $ $ ~ h & m 3 1  

~ ~ ~ a m + m ~ ~ ( 3 . l ) $ r n m ~ ~ ~ + f i r n m  

K Y 
m 6 * Jl& (lower case letters), = k & = Y flW flk) = F(k, 1) 



2) rn Vji.?Fi & VF7 3;i9 (Inada Conditons) & 
~ & & m * * 8 1  





k = ?f ( k )  



(3.12) m m k d 8 f 3 i r n  s f ( k ( t ) ) > 6 k ( t ) , T F l p W e  

8  ;& rn sf (k(t) ) < 6k (t), TFl rn 8  * rn sf (k(t) ) = 6k (t), 

rnf?W!m81 



@ ~ m i f t , m : m @ R w m m % ~ m k * d w m  

m m m m 8 1 w ~ m w i f t 3 ~ 8  (i) a h *  
m = @ e n m w 4 & M , m = M m m 3 a g R c r i h d  
h, (ii)3Tzfm&mmift**1m&E?T,e 

~m&E?Tf3h&~+rr?rr&m;r&mm(&)pfr;irr 
~ ~ , ~ & ~ ~ d ~ ( n k ) I f t ~ ~ ~ l ~ ~  

FkJW FCR (break even) f%?T (n+6)k fmT l ?+TNl * dk 
( n + 6 ) k d & - f  w ~ m $ i ? h % 1 ~ 3 . 4 i f & * d i ; R q  

~ ~ ~ f 3 F 9 T ~ ~ f S i T ( & n ) k d d . F F f j ; l  



k,' -- k,' 

Steady state 
capital declines 

f i m m d m d ; m ~ d j f m d * * * m  
~ & * m m B l * ~ m w ~ B f S i ~ ~ ; P I & ~  
& rn * f l  (labour-augmenting) +Tm 3  I $Ti m, h 
~ r n & ~ ( ~ ~ ) & ~ h 2 l + r r ; r ~ ~ ~ & ~ ~  
8 I 



h f S i F i Y * , a F f h ? r ~ d * & * k m m m *  
1 T (break-even) h (n+g+6) k f m :  1 v 

*sflk),$* & d? d w &  & f&? 3 f f 3  n,kd? 

~ R P a m m ~ ~ d ~ ~ ~ + f & ? r n * l ~ ,  
~ ~ & ~ y ~ g ~ T @ ~ ~ l ~ n , g & 6 ~  
w * * * * , ~ * ~ ~ b m d ~ 9 m m * , ~ r *  
n + g + 6 > 0 . h & ~ ~ m ~ * . ~ ~ ~ $ * ~ m & ~  

& * m m d m M r M M 7 h - - 8 1 f i m v R m &  
m $ g m 3 f @ r n 8 & ~ m ( n + g ) m * @ m * 1 m  
* - 8 % m b d e & * m * q m i f @ d  
~ ~ w 3 8 1  



d h m m $ f 3 i m m m v * m w m * m  
mmfr t r$ ,3n :maPI~v&-m3&kr~8 im~d  
$%@100%m frsR TI? 3 1 M W  * 3 ? 4 T C 3 f R @ ? 3 1 ~  

~ ~ + r r ~ ~ j ; f W m d r m R f ; f F ; r f j j j R + m j ; ~ w ? r j ;  
~ z ~ R f % = r q f ? ~ ~ r n m $ ~ ~ ~ ~ + m - ~ ~ q i ~ ~  
8, f%d w  W &h fkT (golden rule) W T'3 Tkll 8 I 



sf (k* ] 

T @ R m * , * m m * * W R W * 3 m  

(break-even) f%?T & 3FTR fm *, d Ji% Ffl$l W9 w k* 
m w w ~ h * l m & f 3 i m 1 h d - l r n r m * ~  
~ m ( ~ ~ ~ ) f m $ l m f $ 3 3 . 8 * ~ ~ ~ d 8 f 3 i c * * '  
a s y h 3 m ( ~ h 3 m ) w m m r n r m - 3 m w *  
j ; m & m f m * , a *  

(MPK - 6) = (n + g;) . . .(3.16) ; 



I 
i 
I sf [ k * )  

I 

f ' i f  [k ' )  

steady state k 

R3 3.9 : *q m h 

wjftwf%3irfK$wmkgor,, d d b i @ , s , ,  rm-w- 

M56t%irrft id cc,, r n m f 3 m m w h 1  

d2 S >  ygold (d k* >kiold bi M *), rn 3- d 4 1 ~ 4 1 ~ 4 ~  w + 
x m s ~ ~ r m . r r m b 1 w R m 4 d i i  .> S T ?  s,, mjftM*d 

wQI fl Jih, * S <  Sgold (d k*<kiold bi 2)). rn d @ 
~ c ~ i i * d m T F i S r f t ~ * - * ~ ~ m ~ d  

m M 1 m m ; i s r i r  s,, m ~ m @ w m w + m f + i f 3 m  
d ~ m b m * , ~ d m * i . l  

wm*,*3tt3~bi*mmdd*m-w*v461. 
&mjftdmi~ I d R M & K m ; i l 2 -  ( i ) d  S >  sgold m q R w  
md?rS I?T IS fmwi$w f iRww~~~+~&,  
3th(ii)ms<spold m g f t e n m a f t m 8 m & ~ m f + i f % m  

* + m & i  kROld 

&fi 1 s > S,,,d 

~ R m * J ; u B f s f i m s ; r m d d b i t m - w d s g o ,  m m  
m ~ ~ ~ - 1 ~ 2 1 m m ~ m * , m ; A f i m m & *  
m b 3 t h * m & m $ 1 ~ * m w ~ w b i *  





* * * w * 3 ~ , % 7 d + & m m f i * m +  
* m * & m r n * l ~ m + R w m $ ~ ~  
m m $ 3 m F R m % ~ ~ ~ ~ m * ~ m $  

t ~ m f r * 2 1 ~ ~ ~ 2 f 3 i a ~ + ~ m w ~  
~%JGJ (convergence) $3 F ~ $ 7  d8l h ~8 fi $3 

~m&$l&~~-.otT;it*mdk** 
r n $ r n r n r n * l  

m $ s R U ~ ~ ~ m + * m * , * m : k *  
f d k m & ~ $ z k m r n 3 - 8 1 @ + w ? m - + , ~  
f i m ~ . $ F G T w @ * - m * , ~ m : a - * m  
f3d?r fm f3i T (i) RE, (ii) CFRRGT @, dk (iii) * 
*Y?gTrnTGl 

~ ~ ~ T ? *  :*$3mv**@*$RE 
(Break-even Investment) (depreciation) & 8f?Qf?f $ 2 1 

(Depreciation) : F q & d k * d $ m $ m m  
a-rdr(w*m.m)**3ii9* 

*m ~ = F I  

m.r 3? : *-c- wmw * m -& $3 T-d mT i  * 
(Golden Rule) 3 T & h ~ ~ ~ l & @ & ~ ~  

( m d & $ ~ h ) d k m *  
@ v & ~ ~ ~ T ~ J M P K -  6 = n f g ) +  
rn m 2 1  



iFlK'rd 1 1 9 6 3 3  & T - ~ $ ~ K ~ ~ ~ T T W % F F T &  

(lnada Conditions) ~ w ~ & ~ ~ - i f ~ ~ ~  

rnamhvfdha : = - M d s m T R r - m  
M a  z ~ ~ * & I & ? ~ ~ & ~ T - ? I  
(Labour-augmenting 
Technical Change) 

m. *$2 : & W ~ + F ! X T K ~ * ~ T & ~ @ ~  

(Sustained Growth) 
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