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(it n == 0ag] “base case
& returnil_;
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‘Global Frame

.‘_fo_ncE(»y\'_) [Parent = Global]
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1f n == 0:
return ol
else:
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def ‘Count "up ()
" Pwan ke Faieamoe toe from 1 din .

>>Fcount Upiils
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>> - LCOUT beilni ()
i
2
>>> count up (4)
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Sum Digits

FoRE.

- Pk F T EF A
deif sum il BT ji 9 : :
""Calculates ther"sum of the o =iy = .
>>> sum digits (9) - TR THEREFE
9 . 5
>>> sum digits (19) % A #4714 )3iR A
0
>>> stim! diigasee (A0 o) : :
7 AR -TX% T3y
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def cascade (nj:
"N"NWCalculates Lthe catcdiletree O
>>> cascade (480)
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>>> sum digits (2o
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Cascade

def cascade(n): ’ Global frame func cascade(n) [p=G
if n <'1®: cascade H—"cascade#l &
else?rlnt(n) T [Ecascadeld
print(n) . cascade [p=G] SRR R,
ca§cade(n // 10) 1123 T S
print(n) ‘ Fllreturnig®) o
| AI, XTEAENZER
cascade(123) + cascade [p=G] IE (ALk, MEEE
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Return

None
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def cascade (n) :

1 . . lidelfgeaieacie (n) :

2 3P <.1O° % PRt (n)

3 pPrainktiss 3 e e () e

4 else: | 4 Gesonde(n // 10)
: printin 5 D ()

6 cascade(n //=10)

g e En T ()
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def factiilferin)
aoal, deie
while k <= n
totaly = totakrfy -kt

o

reErn “tEola

Names: n, total, k, fact_iter

%3

deF mEat e
TR =
return 1

else:
e e o fa ot olEg— )

| TEn =0

e — |
n*n—1)! otherwise

Names: n, fact
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ol n % 10
dIgiti Sim = e T a e - L ash
return: digit-=sum

def—sum Jdusgut & vee et @i T stm)

"I return the ssum of the aigits CraAmin e
if e U

retiim: digafysin
else:

Nl gt =T e e e
(

returh sum drgliEssreedn, ~diglt slimasiae sk
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deft facEora il
Tf == (:
e e
SHESISH-
refukrn--factorial tn - i as

gef tell fe@eomia b tngsaccuniiateon="1:
9 == (:
returnsaceoumiitiator
else:

relturea b RS EaE Fe =17 gegumulator * .n)
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def sum digits @
""Ureturn ‘thessun 0 R Resdisag b aT r 0 e | "IN
1F mee< vl
return n
else:
all but last laseain // 10

o S %
By
Sk

L

: remaining Fmr& to do
par&&at sum
delsibad f Bouiml i g1 Esi(n, . afCumB e Eer = 1) ¢
fe i ik
reltn ey Ssaccumulaor
SHESISH-
sl b bumrlast,olast = nwe el 0 - 10
refurnstaifises U digl s (add@leuts o saccumyulator -+ last)
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1 < g
Earpne L E gectumulator
else:
all biye? Last, last sdase (ol 7 10
return tall sum digimitall but. Last; acCllitE il ¢ ot )

def 1tef Talll S el Gl o (s
accumulator = 0
while n >= 10:
n, dagtisf ¢/ /vlteagy = M
accumllilators t=alaigf
accumibator: = o
retuEn ey et ok
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" =.lambda ify Ltambda 0 = i r 1 ——¢ 0 a1 * . F e~ |)
fact = F(fact)
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Y = lambda f: (ddmbo@ X «f (X (X)) ] (@t x> ' (xX(x)))
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> python i % £ 1 ik
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racte = 7 (@)
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' Global Frame

= Global]

= CGrlobal]

relilEn
cill. ot
re il En

. - $2:is_old [parent = Global |

return
else:
return ~
4 is_old [parent = Global]
restudbs = i 5ic vio il )
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Owen Kaser, C. R. Ramakrishihan, and Shaunale ?&wagn 1993. On the
conversion of indirect to direct recursion. ‘



def is even (n) : P bk IR A S e ik RIS e
1f n == 0:
return True
SHESISH-
retlien g sineel (s |

def is even(n):
1if n == 0:
refurae Trie
else:
: L) == ()&
- return False
return 45 even((n-1) -

def s odamis
BT N ;
return False

=
e mllen is_even n-—




it hERg)I

oMMt MEB) AR B2 WwR EB)IY
RA TS (FBH)HiIAM , Brm BTN

DIERTIGE T 2ERKIDAAK , Nz - PR
A e LA R R AL L




45 803 ( Tree Recursion )

o - Tl I wi i LRiARAE & ,
AP 2 B a o] LAARE Bt )3 il




- E:eAB 3 7|  Fibonacel )

YL qf

B ® - : mnnnx;:;vaci:é;‘fofﬁfcym 7 evquib’Tuno siite dueo Pauans
\\“1‘? u ' 5 ‘?pnnﬁ}-"miafmc_fipzm < m:‘eﬁn.yﬁcﬁ’pgng < '71}-” =
% i g \ b » L 9 fe.crquIb’T 1P panitiums TR Ml para ¢ er gl

paria - mg::.ﬁ’.thf . QAT pyr & f
w@ tEp e Tquemelnarqbpnen o q gmm'n.tm fucrtiipe

s 9“?{“3&7?‘5 MGl & prupgiantsfic 7 forto el
pard = | G QEAINCRIL | ¢ § gonndr Theptio 1T 1150

r A 1o -
... ) O I 2 o cll QUILANIAC e < § geminTET coranto tridfe:
. . ' cl”éft?‘.: q & cﬁmllﬁ’dbbt“f#nqﬁ" < o) q"ﬁt:'fno
' "L O M&ﬁﬂ # T 7 ' 3 ARIA S AL SRauibbistrm G amitey,
a : & u * 2 *"‘%) ] geminte TRAMO T P | ¢ 4 o quib’ addnf pineis

A0S 5 G ACMInIT T imdecime MEAETATTIO paria < ¢ ¢
FASADMCIINCG (o § deminie Hosorim
Cliqis B i ¢ q geminds  ultime misfe- erite
Qi T T 7 o 21O AL flin g T paro loco T crpree iy
d ;T:.‘?otit~ gm?hw manginequale boe opatt fuinir. ity
i Yomit ngmm‘,ﬁ W 1 di v 2fm E foto il ol c'n'-wvcfr
Y 1 o G fic NPl Dones v Do o @
{7 el qimd-7iic Xccpl donce tivim deamit oif undecimodeh

i wt'p— + dl 2T 7bﬁm£ﬁw- ct:nié!bfr. i mdehe. -~
F PHe Pl facep otdine 2eHfimnsr miic nishl)

o

P

-

1M .A0 ORIISS I3 0

o~

L - 1 * L) - 4
.‘z_moz.Mmféqufgr?_?v‘fcs‘ﬁfu‘-mbﬁoc’mmqv_-»:"6?76;'1-9
CUL = 1 &L qrtrpm bite 2170f - - Q=T o' i
1t Ot > O - 3 . L S il
el % = e qrunaf hit. DXboCainuor Tuni ere

|

et 4

- - -

Sz o épﬁf'é"t:plt‘t wt?ﬁ‘rtnfbl’.wx 1'"0{;.-1#1-!)6.1"!‘1.1&00 PPy
i i cos et G Do D p ¢ redo :
fiima. evaua fi evrotie Do > Fi g ety hoinf < - vetmamebir
Ao hoL OF 1 ¢ fefieried)n . - srunfipdiof = i

1" 2l 2 @t BOIC temaneliic pmohdt 7 1 = i ORI T
STIEIIC T ¢ LT o) 2t Boie~pmr B temanch® fo OF ~

Ko 3 R T ’*.".,-l

(A
el
el
Sy S

TV 5 Pz

Ll",.‘

RER

‘ !
Do

-t
L

4 s
Ny amk

“Cradhucfize dFyf o - ertmfiC IOl = = Gt opm o fed: hoir
T 6 BT AL 1 - Pmi boiteT -
e o erel 1L Gt tmiedl B peddE ¢ -

Nﬁ:}pﬁtﬁ fillt q (3 Pma »Fm B Rt Dol « ~  Qrant fm
HOTSRBREIION T | Crm il aditT ¢ o nd it Pt -
L ;gg'lpﬁmt}ffi_?wttqﬁm folm B qriqp .S ue 1 § fc;Iut"goﬂ'c‘
Q - ab biyfqui folut 11 $0fI% coptolaitAmlE & tmdint Ui T ok

¢ m:.wazfm‘:’n.xjnm‘ fyﬂ:‘ci! 1110 Tty it > i cos iFmy cquab fifie
i fio e 2QPR PN B eir Gfho. fi 4T Tequal filic/oeeq
n 1 n 2 , r Q n 1o pofl bl cognofeilucihe Gfhone 7 § 0t STl =+ o

by SOOI

i

WM

-

®
B
|

4" j ) Ny - £ /
L 2 qi hiie 3 - grinFomtaiiL e dFor « 1 3 DT>t

)
£

|

Liber Abaci (The Book of CQLCMLEM, 1202) by Fibonacci
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e fs bl ® (i) :
1f n == 0:
e o rn O
elilf n == 1:
eetyrn 4
SHESISH-
return HEEEE.

muLEE,PL@. calls
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fib(n): a tree-recursive process



def fib(n) :

1f-n.== 18
retuin &

R e

else:
retuEs Bioltn %ty

>>> bi@ken Ro
Traceback (most recent call S$asi):

Recursionkrror: maximum ¥ecursion
depth exceeded 1n comparison
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‘| 3 5 n o
return 0
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>>> gaunt patb i, 4)
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33 F - KRis)ghcount part (6, 4)m3 , E 2 1p
B Rl io) & 7

A

count! part (67 14)&

Lcount_part (6, 3)
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count: pafti(oy 4

count palet s

def count. parEiimi ) :

15F

else:
W hEhemae COURT part (s )
sma it e tiaacount - part (L, Sl

return with_m % e ller m
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gt count et n, m)
Lfsn. ==
¥ewmry L fvalid pargition
el T 0
return 0 #cannot partition negative
elif mi—=
return 0 #invaldd@ partition it . .thevlErges s2Ooicce 15 0
else:
withim. . =s€ount FERE (H—m, 1)
smailtled m '— GOGRC DAT{R, M = )
Feturn Wa ehdm & shal et m
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