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CS 106L Winter 2020 Avery Wang and Anna Zeng

Bad Dad Joke of the Day:
- What’s another name for oceans?
- Sea++!

Creds: James



Game Plan

• Finishing Up C++ Types
• Survey Results!
• Overview of STL
• Sequence Containers
• Container Adaptors
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C++ Types (cont.)
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...cin and cout?

...a filestream (fstream)?

...a stringstream?
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...cin and cout?

...a filestream (fstream)?
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When should I use a stringstream?

1. Processing strings
• Simplify “/./a/b/..” to “/a”

2. Formatting input/output
• uppercase, hex, and other stream manipulators

3. Parsing different types
• stringToInteger() from previous lectures
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Survey Results!

13



14



15

Majors/Programs:
• Computer Science
• Undecided :)
• Aero/Astro
• Electrical Engineering
• Mechanical Engineering
• SymSys
• And more!
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Majors/Programs:
• Computer Science
• Undecided :)
• Aero/Astro
• Electrical Engineering
• Mechanical Engineering
• SymSys
• And more!

Why you’re here:
• Industry usages
• C++ practice
• Supplement CS 106B
• Personal projects



The Standard Template 
Library (STL)
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Containers Iterators

Functors Algorithms
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Sequence Containers
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● std::vector<T>

● std::deque<T>

● std::list<T>

● std::array<T>

● std::forward_list<T>



std::vector<T>



std::vector<int> vecInt; // vector of ints

std::vector<string> vecStr; // vector of string

std::vector<myStruct> vecStruct; // vector of myStructs

std::vector<std::vector<string>> vecOfVec; // vector of 

 vector<string>

std::vector<T>







/* Standard C++ Version */
std::vector<int> v = { 1, 3, 7 };
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/* Standard C++ Version */
std::vector<int> v = { 1, 3, 7 };

v.push_back(271);

cout << v.front() << endl;
cout << v.back() << endl;

// no such thing as a sublist

v.erase(v.begin()); // or v.pop_back()







/* Standard C++ Version */
std::vector<string> v = { “A”, “B”, “C” };



/* Standard C++ Version */
std::vector<string> v = { “A”, “B”, “C” };
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for (size_t i = 0; i < v.size(); ++i) {

cout << v[i] << endl;
}



/* Standard C++ Version */
std::vector<string> v = { “A”, “B”, “C” };

// Basically the same
for (size_t i = 0; i < v.size(); ++i) {

cout << v[i] << endl;
}

// The same
for (string elem: v) {

cout << elem << endl;
}



Example
Standard C++ Vector in (Basic) Action
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std::vector 



std::vector 



Play around with the std::vector!

http://www.cplusplus.com/reference/vector/
vector/ 
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http://www.cplusplus.com/reference/vector/vector/
http://www.cplusplus.com/reference/vector/vector/


Vector<T> std::vector<T>

What you want to do Stanford Vector<int> std::vector<int>

Create an empty vector Vector<int> v; vector<int> v;

Create a vector with n copies of zero Vector<int> v(n); vector<int> v(n);

Create a vector with n copies of a value k Vector<int> v(n, k); vector<int> v(n, k);

Add k to the end of the vector v.add(k); v.push_back(k);

Clear vector v.clear(); v.clear();

Get the element at index i 
(* Verify that i is in bounds!)

int k = v.get(i);
int k = v[i];

int k = v.at(i);
int k = v[i]; (*)

Check if the vector is empty if (v.isEmpty()) ... if (v.empty()) ...

Replace the element at index i 
(* Verify that i is in bounds!)

v.get(i) = k;
v[i] = k;

v.at(i) = k;
v[i] = k; (*)
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push_front

vec.push_front(7);

3 1 4 1 5

7
Now we can insert the new 
element.

push_front()



push_front

vec.push_front(7);
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push_front()



●
●
●

push_front 

C++ has a solution!

push_front()



std::deque<T>



push_front
pop_front!

std::deque<T>



std::deque<T>

/* Standard C++ Version */
std::deque<int> d = { 1, 3, 7 };

d.push_back(271);
d.push_front(-1);

cout << d.front() << endl;
cout << d.back() << endl;

d.pop_back();
d.pop_front();

// d = {1, 3, 7}

// d = {1, 3, 7, 271}
// d = {-1, 1, 3, 7, 271}

// prints -1
// prints 271

// d = {-1, 1, 3, 7}
// d = {1, 3, 7}



Example
Vector vs. Deque: push_front
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push_front

std::deque<T>



Example
Vector vs. Deque: Element Access
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Container Adaptors
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push_back 
pop_back.

push_back
pop_front

Plus only allow access to top element









Next time
Iterators and Associative Containers
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Bonus Content...
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Example
The Power of the C++ STL
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const int kNumInts = 200;
std::vector<int> vec(kNumInts);
std::generate(vec.begin(), vec.end(), rand);
std::sort(vec.begin(), vec.end());
std::copy(vec.begin(), vec.end(), 

std::ostream_iterator<int>(cout, "\n"));


