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A function that calls () itself.
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Real Python

It's a loooooooooong way to go to master recusion!



Mathematical induction

« ZFITWE
- Base Case (BEfif&): n=0
* Inductive Step (IFZZE): n=k > n=k+1
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« Visualization of Function Calls @ C Tutor



https://pythontutor.com/c.html#code=%23include%20%3Cstdio.h%3E%0A%0Aint%20Min%28int%20a,%20int%20b%29%3B%0A%0Aint%20main%28%29%20%7B%0A%20%20int%20a%20%3D%2025%3B%0A%20%20int%20b%20%3D%2037%3B%0A%20%20%0A%20%20int%20min%20%3D%20Min%28a,%20b%29%3B%0A%20%20printf%28%22%25d%22,%20min%29%3B%0A%0A%20%20return%200%3B%0A%7D%0A%0Aint%20Min%28int%20a,%20int%20b%29%20%7B%0A%20%20return%20a%20%3E%20b%20%3F%20b%20%3A%20a%3B%0A%7D&curInstr=9&mode=display&origin=opt-frontend.js&py=c_gcc9.3.0&rawInputLstJSON=%5B%5D
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* F(n) =n!

L 1 (n=0,1)
= s (n— 1) (n>1)

« B3 v.s. BT
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. fib.c

s BEHEIEF): 0.1,1,2,3,5,8,13,21,34,55,89,144,.
e F(0O)=0,F1)=1,Fn)=Fn—1)+ F(n—-2)
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http://www.why.ink:8080/static/code/CPL2022/06/fib.c

L4

SRR

* f(0)=b,f(1)=a,
e f(2)=f(1)+f(0)=ab,
e f(3)=f(2)+f(1)=aba,
e f(4)=1(3)+f(2)=abaab,
e f(n)="

* fib.c

* fib_string.c

e fib_long_iter.c

* fib_long_iter_space.c



http://www.why.ink:8080/static/code/CPL2022/06/fib.c
http://www.why.ink:8080/static/code/CPL2022/06/fib_string.c
http://www.why.ink:8080/static/code/CPL2022/06/fib_long_iter.c
http://www.why.ink:8080/static/code/CPL2022/06/fib_long_iter_space.c

Fib(5)

Fib(2)

Fib(1)

Fib(2) Fib{1)
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Greatest Common Divisor

e gcd.c

a>b — gcd(a,b) = gcd(a — b, d)

ged(a, b — a)
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http://www.why.ink:8080/static/code/CPL2022/06/gcd.c
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o EQ4AKAO Sum(1,3,5,7) = 7+ Sum(1, 3, 5)
« sum_array.c = 74 (5+ Sum(1, 3))

=7+ (5+ (34 Sum(1)))
=7+ B+ ((3+1))
=7+ (5+4)

=7+9

=16

* REx/IME

. Min(3,5,2,7) = min(7, Min
* Min re.c

5,2))
= min(7, min(2, Min(3, 5)))

( (3.
( (2
= min(7, min(2, min(5, Min(3))))
( (2, min(5,
( (2,
(

3)))

, min(2, min
= min(7, min(2, 3))
= min(7, 2)
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http://www.why.ink:8080/static/code/CPL2022/06/sum_array.c
http://www.why.ink:8080/static/code/CPL2022/06/min_re.c
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Binary Search

- AT S EREA
- SEKAREEEA: 1,1, 2, 3,5, 8, 13, 21, 34, 55,
 binarysearch.c
e binarysearch_re.c
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http://www.why.ink:8080/static/code/CPL2022/03/binarysearch.c
http://www.why.ink:8080/static/code/CPL2022/06/binarysearch-re.c

Divide and Conquer 55583

 Divide the problem into a number of subproblems that are
smaller instances of the same problem.

« Conquer the subproblems by solving them recursively. If the
subproblem sizes are small enough, however, just solve the
subproblems in a straightforward manner.

« Combine the solutions to the subproblems into the solution for
the original problem.
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Merge Sort

* merge.c

* mergesort.c

Merge Two Sorted Arrays
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http://why.ink:8080/static/code/CPL2022/04/mergesort.c
http://why.ink:8080/static/code/CPL2022/06/mergesort.c

Merge Sort (dance! )

3812714313 (9|82|10
38127433 hBZ 10

9|82 10
L/ \ [\

38 27 43 3 9 82 10

LN/ /]

27| 38 3143 9|82 10
3127138143 9|10 |82
3191101273843 |82
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https://www.bilibili.com/video/BV1xW411Y7gY?share_source=copy_web
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* guicksort.c ;%%o LN

- B — R R AR RIEIE D B BRI AP ER S

Her—aBo RIS

SUREBLL A I —EB o RIRTE SRR RN, ARBRIT ATX B2

HE B THRIEHEF

EENE T,

17


http://why.ink:8080/static/code/CPL2022/06/quicksort.c
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End
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