
TargetPositionFinderinSortedList

Problem Statement:

Givenasortedlistofuniqueintegersinascendingorder,findthepositionofatargetnumber

withinthelist.Ifthetargetexists,returnitsposition.Otherwise,returnthepositionwhereit

wouldneedtobeinsertedtomaintaintheorder.

Constraints:

 TimeComplexity:O(logn)

 1≤nums.length≤10⁴

 -10⁴≤nums[i]≤10⁴

 Allvaluesareuniqueandsortedinascendingorder

 -10⁴≤target≤10⁴

SolutionApproach:

Sincethelistissorted,weuseBinarySearchwithO(logn)complexity:

1.Initializetwopointers(lowandhigh).

2.Dividethesearchrangeinhalf.

3.Ifthetargetisfound,returnitsindex.

4.Ifnotfound,returnthepositionwhereitshouldbeinserted.



PythonImplementation:

defsearch_insert_position(nums,target):

low,high=0,len(nums)-1

whilelow<=high:

mid=(low+high)//2

ifnums[mid]==target:

returnmid

elifnums[mid]<target:

low=mid+1

else:

high=mid-1

returnlow #Thecorrectinsertionposition

#ExampleTestCases

nums1,target1=[1,3,5,6],5

nums2,target2=[1,3,5,6],2

nums3,target3=[1,3,5,6],7

print(search_insert_position(nums1,target1))#Output:2

print(search_insert_position(nums2,target2))#Output:1

print(search_insert_position(nums3,target3))#Output:4



ComplexityAnalysis:

TimeComplexity:O(logn)duetobinarysearch.

SpaceComplexity:O(1),asweuseonlyafewintegervariables.

Conclusion:

Thisapproachefficientlyfindsthetarget’spositionoritscorrectinsertionindexinO(logn)time

usingbinarysearch.Itensuresoptimalperformanceforlargeinputswhilemaintainingclarity

andcorrectness.


