Chapter 1: JavaScript—A Quick Overview
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Chapter 2: Arrays
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Chapter 3: Stacks
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Chapter 4: Queues
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Chapter 5: Linked Lists
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Chapter 6: Sets
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Chapter 7: Dictionaries and Hashes
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Chapter 8: Trees
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Chapter 9: Graphs
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Chapter 10: Sorting and Searching Algorithms

I

5 R
R
i
(LG v
DEELE] o
DEEEE o
I

DEE
(] e
G e

3 <4, do not swap

4 <5, do not swap

2>1, swap

2 <3, do not swap

3 <4, do not swap

4 <5, do not swap

1 <2, do not swap

2 <3, do not swap

3 <4, do not swap

4 <5, do not swap

\ 4
(L
[0 L el - )L
(-0 LJ- -0

gooooooooan
(G M e

HEEEN N

I [

LEEEE »v  DEUEE s
DB s DOOEE e
LA G s> nswa »mmmmm 2> 1, swap

5 is sorted
| 4 || 3 || 2 H 1 H—5—| 4>3, swap 1 and 2 are sorted

S Ie] o eI
DREEE -

4 is sorted




5 4 3 2 1
T T T T T—
5 4 3 2 1 find min
T T T T— T
1 4 3 2 5 find min
1 2 3 4 5 find min

4 5 find min

|| KN KN
EN |1 | |
[EN|EN | N KN
S
[N | K| KN N
CICIEIE]
N[N | 0| KN N
[EN|EN | 3 KN KN

:1;swapSand1

:2;swap4and 2

: 3; no need to swap (3 == 3)

: 4; no need to swap (4==4)

current

min
—

1 o
5 to be inserted

1 [ Y
3 <5; insert 5

DEICIEIE) 2w
1 to be inserted

S 5 [ [ [

5 > 1, shift

DHEEE oo
3 > 1, shift

i [ [ [ [
reached index 0; insert 1

3 T
. N | EN| KR KNI KN



DD
1 N [ [ [

W T

IEN| KN | K2 |EN| KN EX|EN KX
N | N N | | KN | KA | N




5 1 6 4 7
5 1 6 4 7 pi\’ﬂ‘ =6
— — — — — set pointer left (I) and I'igll'l (J)

3 < 6, shift left pointer

||—
[
|a
|q

5 < 6, shift left pointer

E
|a.
|q

1 < 6, shift left pointer

== 6, stop
6 > 2, stop
swap 6 and 2
shift pointers

4 < 6, shift left pointer

BE 2B 2B 2B 4RE 2B E

(eEeC

4 7
3 | 5 \ 1 | 2 | 4 | 7 H 6 | 7 > 6, stop (left pointer)
7 > 6, shift right pointer

6 4 < 6, stop
left > right, stop and start over

4 7
1@ %& (start from index 0 to index left -1)

[



pivot =1
| set pointer left (i) and right (j)
uuuuu
e w4 > 1, shift right pointer

2 > 1, shift right pointer

1==1, stop
swap 3 and 1
shift pointers

5 > 1, shift right pointer

1==1, stop
left > right, stop and start over
(start from index left to index 4)




5 3 2 4 | | inl}t =3
- | set pointer left (i) and right (j)
| ' 2 I l 4 I | | 5> 3, stop
| — —— 4 > 3, shift right pointer
l || H H “ 2 < 3, stop

swap 5 and 2

* shift pointers
‘ | I | l | l | | 3 == 3, stop (left pointer)
— — 3 ==3, stop (right pointer)

swap 3and 3
shift pointers

I | I | I I ‘ I | left > right, stop and start over
— _ (start from index right and left -1))




-] ] [
BE2BE38

»| -
B3
-]

(-] [-] %]

E
E
-

EmE

) U L

pivot =2
set pointer left (i) and right (j)

2 ==1, stop
3 > 2, shift right pointer

2==2, stop
swap 2 and 2
shift pointers

left > right, stop and start over
(start from index 3 and 4)



- e[
S (-] [-]

pivot=35
set pointer left (i) and right (j)

5 ==35, stop
4 <5, stop
swap 5 and 4
shift pointers

pivot=7
set pointer left (i) and right (j)

7=="1, stop
6 <7, stop
swap 7 and 6
shift pointers

left > right, stop and start over
stop, array is sorted







heapify
swap(2, 6)
heap size =6

heapify
swap(2, 5)
heap size =6

[3

heapify
swap(1, 4)
heap size =5

heapify
swap(1, 5)
heap size =5

[ [
heapify heapify
swap(5,1) 7 swap(1, 4) 8 swap(1, 2)

heap size = 4 heap size = 4

3 4 5 [ 3 3 5 5 3 T T 3
heapify
swap(4, 1) swap(1, 3) 10 swap(3, 1)
heap size =3 0
QOO OO OOOO
3 T @ 5 3 ) 5 3
heapify 12 heap size = 1
swap(1, 2) swap(2, 1) 13 @ array is sorted
@heap size = 2 0 @ : il
OO0 OO O0OOO
3 Y 5 B 3 4 5 B 3 T = =



E

5 4 1
— — —
5 4 1
— — —
5 4 1
— — —
5 4 1
— S— —
8 6 2 1
]. .3. 7.8
1 3 7 8
& 2
1 3 7 8
A @
A

searching for #3
5 == 37 No, next!
4 =37 No, next!

3 =237 Yes, found it!

searching for #2

step 1: sort it

mid =4

1 <2, stop low
8 > 2, too high
shift high to 1 position before mid

mid = 2
2isnot<2;
2isnot>2;

2 == 2, found it!



Chapter 11: Patterns of Algorithm
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Chapter 12: Algorithm Complexity
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