
 

Graphs
graphshave vertices nodesrepresentingentities

graphshaveedgesto represent relationshipsbetween2vertices

YPGdirected linksgooneway notreciprocated source sink
undirected alledgesgobothways

weighted eachedge has weight signalingstrengthofrelationship
unweighted relationship strengthsareequal

researchers co authored atleast 1paper
undirected

can beweightedby of papers

adjacencymatrix
let'shavean NxN matrix

A B L D E F
A 0 I l 0 0

B l O I O l
f C r O O l r o0

F 0 I O l 0

tableis symmetric

if it weighted putvaluew

if directed it isnot symmetric

A B L D E F
A

E B
BO 8 D DO 8 D c l
ki of p O l O O O I



E
F

Adjacency list list
A BC
B A D f

Op CAPE1 D B GF
E C
F BID

forweighted havetuples
Parts A B Z IC 1

adjacencymatrix
adjacency list

Breadth FirstSearch
A

B D C E

Il
F G H

Dlearnssecret first

Queue D
BFSorder whodoesn't

knowsecret
Queue C F B
BFS order D

Queue F B AE
BFSorder D C

Queue BAE z gets GEEdespitealreadyinqueuewechoosethisone
BFS order D C F

Queue A EB z
sameaswithB dowithe

BFSorder D C F B



Queue FBA
BFS order D C F B A 2 nothingaddedtoqueue A'sneighorshaveallseenvisited

looke n
Queue BA
BFS order D C F B A E

hasitbeenvisited
hasitbeen visitedwhenaddingtoBfs

startwth

Queue A
BFS order

Queue B C Vdoesn'tmatterorder
BFS order A

3datastructures
BFS ordered list
visited sets boolean

Queue

when queueisn'tempty
dequeuenextvertex
skipif alreadyvisited
otherwise addtoBFS visitedset
addunvisitedneighborstoqueue

Depthfirstsearch
A

godownrabbitholefirst

B D C F
Stack can'tlook values f

F G H
stack D
DFSorder POP Tiksited

bottom r pushneighbors ontostackis

stack FBC
DFSorder D zpop

C markas visited
pushneighbors

stack FB AF
DFSorder D C



popEmark
Stacki F DA c f

pushneighbors butit'salreadyvisitedmoveon
DFSorder

popAmark
stack F

c E
pushneighbor Bhasn'tbeenvisitedChas

DFSorder A
popBmark

D.SIgckojdeFr D c EA B
Poshneighbors f hasn'tbeenvisited

popfmarkEtfs def c F A B nothing1 push

Dsfasckoridef
sc EA B f

popB

BIT def D c EA B F PPF

stack
DFSorder D C F A B F

order gives
differentDFS

3 data structures
DFS
visited list
stack

whilestackisn'tempty
popnextvertex
skipitalreadyvisited
otherwise addto DFS visitedset
addpush unvisitedneighborsto stack

Part47
PDX 01217

zoo
shortestpath fromORD toSFO DFW 200

415 800

strategy 175
hirelarge ofpeople
alltrydifferentroutes SFO 850 DEN 00 PIT

I 1 375
1650 800



keepbestknown paths

is itdone

needpriority queue PQ

PQ ORDT
done WORD ShortestfromORDBORD is0

PQ DTW 01200 DEN 0800
BTW 200 DEN 800

addkidswhpdatedmiles
notORDWealreadykerowitsshortestdat
alreadyfound

PQ DEN 800 PIT 375
notchangedistance1475isworsethan800

PQ DEN 800

PQ SFO 1650

startingvertexmatters

getadditional
distancesforfree

initializetentativedistances to 4 startingvertex 0whileheap isn'tempty
remove min distance vertex
mark as visited tentativedistance becomesfinal distance
improvedistances forallneighbors
addtoheap or improve distance inheap a visitedneighbors canneverbeimproved

directedacyclicgraph
dependent tasks

j fist III noordering
T



DFStocheekifitiscyclic

Fft III 734 734 already.isited
butwhentzDT4it'salreadyvisited

alreadyancestor
alreadyvisited

Part oo 1
Shortestpath algorithm Dijkstra

PDX ORD zoo

DFW 200
415 8047450

850 TI f 175
SFO DEN 00 PITPQ 0 0 I 375
1650 800

PQ DTW 01200 DEN Ofgoo
backwards pointer

DTW 200 DEN 800
pointer toOED pointer toORD

PQ DEN 800 PIT 375
DEN 650 PIT 375 650isbetterthan800

PQ DEN 650 Sfo ygoo
changepointer

DEN 650 SFO 1500

PQ SFO 1500 flippointers givespath



Numbers

Binary
there areunsignednumerictypes

usually use forwhen I bit isneeded on bitmanipulation

wannalook atbit pattern keepbytes inmind

common representation
base

decimal 10
binary 2
octal 8
hex 16

A3Fµ 10.162 t 3.16 t 15160 2623,0

int i

rppointerinnex

printff x p In

decimal to base Y 165 8 5
165 8 20

X NY oft 11 1

binary 31hex

110110100112 110 110 03011

617316

2 Elio ooo 1100 1110 0001

ooo moonooooh
15 decimal

O 32 Etf include O Ox bchelpsunderstandwhenprinting0 8



C printingnums You too x
unsignedrut 0132 08t

bitwise operations
or Xor 1 notboth

complementflip
bits

and
1100 1100 1100
owe 11ool I11010100000110101 1110 0110

shift signedvsunsigned matters

11110011 11110011
2237111100110ourcool Onion I

00111001
multiply31divideby 2

notfor divisiontruncates

signed 111100 s I j.lu cool F9

unsigned IN0011 I fill 1001 79

Bitpacking

forunsigned
110011 0111001

7711110011100111001

2 D RBGpixels inPAZ

1080p 2hourvid 350billionpixels

storein o r255
memoryneedstobe

stnet color dividedby4
unsignedchar red
unsigned char blue
unsigned char green



HDR stores in O D 1oz 2
6 bits percolorunused

1023,0 00000011111111112

storein10bits pack

001212 12121212 12121212 0000000000000000000

10000 0000 0000 GGG GGGGGG00000000002
or I 0000 0000 0000 0000 0000 001313 BBBB BBBB

001212 12121212 12121212 GGG GGGGGGBB BBBB BBBB

green410 leffshiftby10

red 420 leftshift 20

redk20 I a

green lo l or
blue

extract

001212 12121212 12121212 GGG GGGGGGBB BBBB BBBB

red 20
0000 0000 0000 00000000 001212 12121212 12121212

blue masking extractspecificvalues

0000 0000 0000 0000 0000 0011 1111 IN T0000 0000 0000 0000 0000 001313 BBBBBBBB p

pack 0 375



pac
green 10

0000 0000 0000 12121212 12121212RRGGGGGGGGGG

0000 0000 0000 0000 0000 0011 1111 1111

0000 0000 0000 0000 0000DOGG GGGGGGGG

greene Cpaetedsylo
0x3FF

signedmagnitude firstbit representsign

anR t EI de zi
complement 2scomplement

4 1100 4 ion l 231 0 271.21 1.20
3 1011 3 8 t Ot 2 1 5
2 1010 2 1100
I 1001 I 1101 S 1011
O 1001 2zeros O 1110

LO 0000 O 0000 1000 D 8
I 0001 I 0001 1111 I
2 0010 2 0010 0007 I
3 0011 3 0011

A 0100 A 0100

rightshift signednm

Il 01001 3 I 2
S I 3 2 D L

1101001

be careful mixingsignalsunsigned

I s 1
IN s 0001 False

need bits context


