Assignment02 4086741 (CDS2003)

Qo1:

Please use recursion to define and test a function to calculate the sum of a list of numbers.

¢ D v - o 5
import sys
sys.setrecursionlimit(999999)
15
def num_list): 15.0
phere 49995000
49005000.0

num_ -1
return num_list[e]

return num_1ist[6] + 1ist_sum_Recur(num_list[1:])

Recur():
_Recur([1, 2, 3, 4, 51))
/2)

print(1ist_sun_Recur(1ist(range(1,9999+1))))
t( (1+49999)*9999 / 2)

test_list_sum_Recur()
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Qo02:

Please use recursion to define and test a function to find the greatest common division of two positive

integers.

AO02:

Contest  Discuss Interview v St

Problems

¢

Iteration = @
2+ def ged_Recur(a,b):
mplementat:

global lteration

Explore

asave Python3 + 3

ssignment02_Q02_ 4086741 & E

n here

6 # https://proofi
- ifaceorb<co
3 print("Conservative result: tested number more reasonable if greater than 1)

ki.org/wiki/GCD_for_Negative_Integers

34 if a==0and b == 0:

return @

13+ ifbamo:
return a
S else:
6 Iterations=1
return ged_Recur(abs(b), abs(a % b))

# test here

test_ged_Recun():

21 global lteration

22+ dinput_list = [

2 # from wiki: gcd(54,24) = 6, ged(8,

24 (54,24),(8,12),
# for no ged
.7,

(-12,3), (-12,0),(12,-1),

# https://en.uik

ged(e, @) is conmonly d

12) -4

edia.org/wiki/Greatest_common_divisor
d as @

2 # from wiki
EL: (e,0),

3 # from wiki: When one of a and b is zero, the
(0,6), (1,0),
(2,88),(99,0)]

a,b in input_list:
lteration = @
print("ged of , a, "
test_gcd_Recur()

6CD is the absolute value of the nonzero integer

and *, b, " is: “, ged_Recur(a,b))
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Clear Console

Output:

of 54
of 8 and 12
of 5 and 7 is: 1

Conservative result: tested number more reasonable if greater than 1
of -12 and 3 is: 3

Conservative result: tested number more reasonable if greater than 1
gcd of -12 and @ is: -12

Conservative result: tested number more reasonable if greater than 1

gedof 12 and -1 is: 1
gcdof @ and @ is: @
gedof @ and 6 is: 6
gedof 1 and @ is: 1
ged of @ and 88 is: 88
ged of 99 and @ is: 99
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Qo03:

Please use recursion to define and test a function to calculate the harmonic series up to 'n" terms.

A03:

&  Explore  Problems Contest Discuss Interview v

LRTXCER ossignment02_Q03_4086741 &

import sys
sys.setrecursionlimit(999999)

Iteration = @
5+ def harmonic_series_Recur(n):
# implementat
global lteration
g+ if lteration

n here

@ and n < 1:
return “Error: n should equal or lager than 1"
- if Iteration == @ and n == 0:
return 1
ifne==1:

1 return 1
else:
1teration +=1

return 1/n + harmonic_series_Recur(n-1)

# test here
~ def test_harmonic_series_Recur():
global lteration

n_list = [-16,-1,0,1,2,5, 99, 9999]

© forn inn_list:
print(“result of ”, n,

‘s : ', harmonic_series_Recur(n))
1teration = @

test_harmonic_series_Recur()

N

@ Share Live

& 5save

Python3 ~ o

© Add Snippet

output: CEZD

result
result
result
result
result
result
result
result

stein@

10 s :

-1

is 2

e is
2l 15

2 %
5 i
%

2999

st
=
is :

s

Error: n should equal or lager than 1
Error: n should equal or lager than 1
Error: n should equal or lager than 1

&

2.283333333333333
5.177377517639621
9.787506036044348

Oo

Clear Console



QO04:

Please use recursion to define and test a function to calculate the value of x to the power of n

A04:

& Explore  Problems Contest Dis
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import sys
sys. setrecursionlimit(10000)

Interview v -

asave Python3 +

4 def power_Recur(x,n):

Leme

tion here

ifn

return 1
else:

return x * power_Recur(x, n-1)

# test here
« def test_pouer_Recur():
input_list = [
(e, ),
(@, 3),
(3, 9).
@, 3),
(-2, 3),
(-2, 4),
(18, 10),
(18, 99),
1
for x, n in input_list:
result = power_Recur(x, n)
print("x

" result : ", result, “,len of answer”,

(result)))

test_power_Recur ()

@ Share Live

output: CEZD

@n: @ result : 1 ,len of answer 1

©n:3 result : @ ,len of answer 1
3n:@ result : 1,len of answer 1
2n: 3 result : 8 ,len of answer 1

-2 n: 3 result : -8 ,len of ansuer 2
-2 n: 4 result : 16 ,len of answer 2
10 n: 10 result : 10000000000 ,len of answer 11
x: 16 n: 99 result :

%% o % % %

Clear Console

©06006000000000000000000000 , len Of answer 100

stdin @



Optional

QO5:

Please use recursion to define and test a function to accept a decimal integer and display its binary

equivalent.

AO05:

iss v -
& save
+ def Dec2Binary_Recur(num):
num > 1
return Dec2Binary_Recur(num // 2) + str(num % 2)

else:
return ste(num % 2)

# tes
* def test_Dec2Binary_Recur():
num_list = [ 1,32,64,128,255]
for num in nun_list:
temp = Dec28inary_Recur(num)
print(’result of DEC', str(num).zfi11(4), ' is :*,(8 - len(temp))*'e’stemp)

+ if _name_ == '_main_':
test_Dec2Binary_Recur()

@ Share Live

Python3 + @ Output:

b

result
result
result
result
result

@

of DEC @001
of DEC 0832
of DEC 0064
of DEC 0128
of DEC 0255

: 00000001
: 00100000
: 01000000
: 10000000
: 11111111

Clear Console



Qoe:

Please use recursion to define and test a function to take in a string and returns a reversed copy of the

string.

AQ6:

Discuss  Interview v -

& Explore

© Run Code

+ def reverse_Recur(a, b):
# implemen
3. if len(a)
return b
© else:
return reverse Recur(a[1:], a[e] + b)

# test here
test = ***helloworld’ "

> print(“test string:")

1 print(test)

12 print(“reversed:")
print(reverse_Recur(test, “*))
print()

5 print()

test = '*'The exponent is usually shown as a superscript to the right of the base. In that case, bn is called "b raised to the nth power”,
“b (raised) to the power of n", "the nth power of b", “b to the nth power”,[2] or most briefly as "b to the n(th)"."*

print(“test string:")
print(test)
print("reversed: ")
print(reverse Recur(test,

@ Share Live

ssignment02_Q06_4086741 & @ save

Python3 + “
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Clear Console

test string:
helloworld
reversed:
dlrouolleh

test string:
The exponent is usually shown as a superscript to the right of the base. In that case, bn is cal
led "b raised to the nth power”, “b (raised) to the power of n", “the nth power of b", "b to the
nth power”,[2] or most briefly as "b to the n(th)".

reversed:

-")ht(n eht ot b" sa ylfeirb tsom ro J2[,"rewop htn eht ot b” ,"b fo rewop htn eht” ,"n fo rewop
eht ot )desiar( b" ,"rewop htn eht ot desiar b dellac si nb ,esac taht nl .esab eht fo thgir eh
t ot tpircsrepus a sa nuohs yllausu si tnenopxe ehT
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Qo07:

Please use recursion to define and test a function to check whether a number is Prime or not.

AO07:

& Explore  Problems  Contest Discuss Interview v - a oo
LT ..cignment02_Q07_4086741 & Python3 + 2 output: (CZEDD) Clear Console
import sys

2 sys.setrecursionlinit(999999)

is -99 Prime? tested number should be greater than 1
4 is -3 Prime? tested number should be greater than 1

5+ def isPrime_Recur(a,b): is -1 Prime? tested number should be greater than 1

6 # inplementation here is @ Prime? Conservative result: tested number is neither prime nor composite
is 1 Prime? Conservative result: tested number is neither prime nor composite
5 =4
g # https://tsk.org/notes/faq/negative_primes.html is 3 Prime? True
ine?
< iface: 15 7 prise? lexe
is 9 Prime? False
return “tested number should be greater than 1" iy

is 10807 Prime? True
is 9999 Prime? False

orocean. com/is-1-a-prime-number/

1:

# https://corp
ifa

eora

return “Conservative result: tested number is neither prime nor composite”

ifb

1:
return True

ifaxb=-e:
return False

else: N
return isPrime_Recur(a,b-1)

est he

25+ if __name,

_main__":
num_list = [-09, -3, -1, 0, 1, 3, 7, 9, 10067, 9999]
7+ for num in num_list:

print(‘is *, num, ' Prime?’, isPrime_Recur(num, num-1))
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