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Assignment 1: Iterative and Recursive Algorithms

Question 1

Aim: Letter Combinations of a Phone Number

Algorithm

Code
class Solution:
comb = [

[1, 1.
[IaI' lbl, Icl],
[Idl, lel, Ifl],
[IgI' lhl, Iil],
[Ijl, lkl, Ill],
[Imll lnl, Iol],
[Ipll lql, II.I’ lsl]l
[Itll lul, IVI],
[lel le, Iyll lzl]
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def backtrack(self, inpstr: 1list, inplen: int, cur_comb: str, totcomb: List[str]):

if len(cur_comb) == inplen:
totcomb.append(cur_comb)
return

number = inpstr[0]

for letter in self.comb[int (number)]:
self.backtrack(inpstr[1:], inplen, (cur_comb + letter), totcomb)

def letterCombinations(self, digits: str) -> List[str]:
daresult = list()
self.backtrack(list(digits), len(digits), "", daresult)
return daresult

Time complexity

This is a recursive solution with a branching factor of worst case 4 each time,
hence the time complexity is

O(4AN)

Screenshot of Output

¢ = Poblemlist ¢ > 3 % P @ Sswmt 4 B ® 00 & @
@ Description | O Accepted x Editorial i Solutions = <) Submissions </>Code
Varghese K James
Python3 @& Auto 0o
17. Letter Combinations of a Phone Number Solved @ 1 64 TR ot dpme
14 1
= 15
Salcries 16 def backtrack(self, inpstr: list, inplen: int, cur_comb: str, totcomb: List[str] —
_ 17 if len(cur_comb) == inplen: = u &
Given a string containing digits from 2-9 inclusive, return all possible letter combinations that the number could represent. i toteoub: aperd [Gis. Conb) e e ool
Return the answer in any order. 19 e fainl i St Curee
2
A mapping of digits to letters (just like on the telephone buttons) is given below. Note that 1 does not map to any letters 21 number = inpstr[o]
2 o
23 for letter in self.comb[int(number)]: o
24 self.backtrack(inpstr[1:], inplen, (cur_comb + letter), totcomb)
25
26 def letterCombinations(self, digits: str) -> List[str] & Try New Features
27 # print (self.conb[2]) w Features
28 daresult = list() .
29 self .backtrack(list(digits), len(digits), "", daresult) @ Orders
30 return daresult
& My Playgrounds
@ Settings
Testcase  »_ Test Result
@ Appearance
Accepted Runtime: 0 ms
Example 1: > SignOut
@ Case @ Case2
Input: dig
output: [* bd", "be", "bf", "cd", "ce 1 I
Example 2: digits =
o
Input: dig
output: [

Constraints:
* 1 <= digits.length <= 4

« digits[i] isadigitintherange ['2', '9']
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Question 2
Aim: Next Permutation

Algorithm

Code

class Solution:
def nextPermutation(self, nums: List[int]) -> None:
i = len(nums) - 1
while i > @ and nums[i-1] >= nums[i]:
i-=1

if i ==

nums .reverse()
return
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pivot_idx =1 - 1
j = len(nums) - 1
while nums[j] <= nums[pivot_idx]:
j-=1
nums [pivot_idx], nums[j] = nums[j], nums[pivot_idx]

nums[i:] = reversed(nums[i:])

Time complexity

This is a linear algorithm as even in worst case it only passes through the same

element twice, hence it is of O(N) time complexity.

Screenshot of Output

¢ = Poblemlist < > 33 % P @ Sumt 3 4
[ Description | Editorial 4 Solutions ) Submissions </>Code
Pythond + @ Auto
31. Next Permutation Solved @
1 class Solution:
2 def n rmutation(self, nums: List[int]) -> None:
S 3 i = len(nums) - 1
3 4 while i > 0 and nums[i-1] >= nums[i]:
A permutation of an array of integers is an arrangement of its members into a sequence or linear order. s i’
6
« Forexample, for arr = [1,2,3] , the following are all the permutations of arr: [1,2,31, [1,3,2], (2, 1, 31, 2, 7 ifi=-o
3, 1, 31,21 3:2,1] 8 nums . Teverse()
9 return
The next permutation of an array of integers is the next lexicographically greater permutation of its integer. More formally, 10 .
if all the permutations of the array are sorted in one container according to their lexicographical order, then the next 1 pivot_idx = i - 1
5 12 j = len(nums) - 1
permutation of that array is the permutation that follows it in the: sorted container. If such arrangement is not possible, the
13 while nuns[j] <= nums [pivot_idx]:
array must be rearranged as the lowest possible order (i.e., sorted in ascending order). & R
15
« For example, the next permutation of arr = [1,2,3] is [1,3,2] 16 nuns [pivot_idx], nums[j] = nums(j1, nums[pivot_idx]
17
« Similarly, the next permutation of arr = [2,3,1] is [3,1,2] 18 nums [i:] = reversed(nums[iz])
« While the next permutation of arr = [3,2,1] is [1,2,3] because [3,2,1] does not have a lexicographical larger
rearrangement.
Given an array of integers nuns , find the next permutation of nuns .
The replacement must be in place and use only constant extra memory.
Testcase  >_ Test Result

Example 1:
e Accepted Runtime: 0 ms

Input: nums = [1,2,3]

output: [1,3,2] @ Case 1 @ Case 2 @ Cases @ Case4
Example 2:

Input: nums = [3,2,1] ms

output: [1,2,3] [1,2,3]
Example 3:

i

Input: nums = [1,1,5]

Output: [1,5,1] [1,3,2]
Constraints: _—

1 <= nuns. Length <= 100
® A e= nimsfil = 100 o ntribut
WK B OBt T B O 360 0nine

Question 3

Aim: Wildcard Matching
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Algorithm
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Code

class Solution:
def isMatch(self, text: str, pattern: str) -> bool:
n = len(text)
m = len(pattern)

dp = [[False] * (m + 1) for _ in range(n + 1)]
dp[0][@] = True
for j in range(1l, m + 1):

if pattern[j-1] == '*':

dp[@][j] = dp[@][]j-1]

for i in range(1l, n + 1):
for j in range(1l, m + 1):

char_text = text[i-1]
char_pattern = pattern[j-1]

if char_pattern == '*':
dp[i][j] = dp[i]1[j-1] or dp[i-1][j]

elif char_pattern == '?' or char_pattern == char_text:

dp[i][j] = dp[i-1]1[j-1]

else:
dp[i][j] = False

return dp[n][m]

Time complexity

This is a nested loop with the outer loop running for each charecter in text and
the inner loop running for each charecter in pattern. Hence time complexity is

O(mxn) where m is length of text and n is length of pattern
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Screenshot of Output
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[ Description | Editorial [ Solutions ) Submissions

44. Wildcard Matching

Hard  © Topics

Given an input string (s) and a pattem (p), implement wildcard pattern matching with support for *7* and '

« *2' Matches any single character
+* Matches any sequence of characters (including the empty sequence).

The matching should cover the entire input string (not partial)

Example 1:

Input:
output:
Explanat i

Example 2:

Input:
Output: t
Explanation: '+’

matches any sequence.

Example 3:

Explanation: , but the second letter is
Constraints:

« 0 <= s.length, p.length <= 2000

« s contains only lowercase English letters.

« b contains only lowercase English letters, 7 or 'x*

Seen this question in a real interview before?
Yes No

Beranted R47 RO nais  Aerantanca Rate A1 1
w9k o188 % 1 @

which does not match 'b'.

Learning Outcomes

' where:

W b

</>Code

Accepted

aan

« 101 Online i
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@ swmit 3+ B 8 00 & @

Accepted x

o i e Varghese K James -
ython3 v @ Auto Q9.

on:
tch(self, text: str, pattemn: str) -> bool:

n = len(text)
m = len(pattemn) = S
dp = [[False] * (m + 1) for _ in range(n + 1)] ke Froms
dpro1[e] = True
for j in Tange(1, m + 1) -
if pattern[j-1] == '*': o =
dp[o1[j] = dplo] [j-11
R Try NewF
for i in range(1, n + 1) B ToAEwEs
for j in Tange(1, m + 1)
(@ Orders
char_text = text[i-1]
char_pattemn = pattern(j-1] @ My Playgrounds
if char_pattern == & Setiings

dp[i1(j] = dpli1[j-1] or dpli-111j]

elif char_pattern == '?' or char_pattern == char_text:
dpli1(j] = dpli-11(j-1]

else:
dpli1[j] = False

e >_ Test Result

Runtime: 0 ms

Case 2

* Learned about using backtracking algorithms to solve
questions involving permutations and combination

*+ Learned about bespoke optimisations done to solve competitive
programming questions.
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