
Lecture 18: C++ part III

Suggested Literature



C++ is 
compatible with 

Python style 
loops

C++ provides 
many solutions 

to each problem!

RECAP: C++  Maps



Preview of 
STL 

algorithms and 
Lambda 
functions

Lambdas are 
insanely 
powerful

RECAP: C++  Maps



What if we want to 
one (just one) 

value of different 
types

std::any (C++17)

C++  MapsString literals are const 
char*, that cannot be cast 
to C++ strings. We need to 
create a C++ string from 

const char* (using 
constructor)



C++  Maps

I prefer to have 
uppercase keys (avoid 

confusion)

STL has only a 
function to uppercase 

a single char

Boost Library comes 
to help us (super 
useful library)

https://www.boost.org/doc/libs/1_81_0/


C++  Maps
maps::emplace() inserts 

the key (and increase 
map size) if it is not set

“if it is not set” creates 
an optimization 

problem: if it is set, do 
you create the temporary 

object? Yes (bad)

C++17 solves that 
problem with 

map::try_emplace



C++  obsession: temporary object creation
C++ introduces complicated types, and creating temporary 

objects of those types may be expensive

This can be a problem in any language

Every language pays for unnecessary copies
C avoids it with pointers: pass the address, not the data (via 

pointers)

C++ goes further: don't even create the object if you don't 
need it

This is why C++ has map::emplace, map::try_emplace, 
and other advanced features we will learn



C++  obsession: temporary object creation



C++23 introduced 
flat maps

API is similar to map
It is the performance 
and trade-offs under 

the hood that changes



C++23 introduced flat maps



C++23 introduced 
range operators

C++23 introduce range 
operators.

E.g., std::from_range 
allows you to create/extend a 
map from the elements of a 

contiguous container



C++11 introduced the 
notion of constexpr
C++26 made STL maps 

constexpr

constexpr = if the 
information is available at 

compilation time. The 
operation can be performed 

during compilation
maps::emplace() inserts 
the key (and increase map 

size) if it is not set



List



C++ has an implementation of doubled linked lists 
in the STL library. Notice that containers in C++ have 

“member functions” that are called with “.” (dot)

C++  Lists



STL also provides algorithms to manipulate lists
C++  Lists



You can quickly 
reverse linked 
lists with the 

member 
function 

list::reverse()

C++  Lists



Iterators superpowers (the ++ being a valid operator), 
and the list::end() member function allow us to go 
over every element of a linked list with for loops!

C++  Lists



Some view for loops as not being the “C++ way”
What would be the C++ way? STL algorithms 

C++  Lists



Some view for loops as not being the “C++ way”
C++20: algorithms even more powerful w/ ranges

C++  Lists



How do you 
erase a list 
element? 
member 
function 

list::erase()

C++  Lists



How do you append a linked list to another w/o 
knowing their sizes? inserters + STL algorithms

C++  Lists



inserters 
+ STL 

algorithms



How to copy a linked list 
w/o knowing its size? 
STL algorithm offers 

tools to manipulate list 
inserters saved us from 
memory corruption (lt2, 

lt3, lt4, lt5 not large 
enough)

C++  Lists

inserter(list, pos) 
inserts before pos



STL algorithm offers 
powerful abstract 

tools to manipulate 
doubled linked lists

inserters saved us 
from memory 

corruption

C++  Lists
Algorithms don’t have 
permission to delete 

elements



STL algorithm 
offers powerful 
abstract tools to 

manipulate doubled 
linked lists

inserters saved us 
from corruption 

(lt2, lt3, lt4, lt5 not 
large enough)

C++  Lists

Algorithms don’t have 
permission to delete 

elements


