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For the glory of God

Why do we veed agywphotic nolofion, 7

 Beve Hakng 4 deep dive rfo whek agymplobic noldiow 76, T Ak s beller fo shart o Falkting shod
Yhe Wooecsihy o asymplofic Nolakon.

- Leks Say thak 5

- A shorbest gty poblens & glien Rom ) compouy.

25 GRew Ovgim (eg., home ) and deskindTow (2., Handong Global LiiersPhy 3

which path T goTg o be mimTnTziiyg -Havel Fiwe 7
- One shdont develope o algorHhm, nawey X algerethm, +o addiess Hhe albemontined, problem.
- The obber chodek develops awother algortim, Yol 2 olgaiehu, to addhesc the same problem.
- They hatie the came avsiuer (T.e-, e Sluvbesk pabl) 5 huoeter., Hey have dilfeeck Yuntiy Jine
to Solie +he compatakional problem.
eq., The X algorethm "akes lo winudes while e 2 algorthm Jakes 3 itudes .
> Howetey, & workly Woroning thet they uce delloock ompeders o laplops
- The quekion T Hhew as fllows.

" How would) we be able Yo ame up withy & ey that does vt a[epem(; ot & wachine ardleclure ”

- Asymplofic. noteton allows us 4o memTvﬂM compare algorithms by Tnplomenting the Rieusing e 5
- Tgnore wockine dependant Conshous
‘= an® = o(n?) i whe O \epxeseAs -0 nelafion

eq.
£ Tew denches he vuuning Hne of aw algorrihm on Tupick of <72e .
- Look af gtk of T(wd 08 1> oo
15 This Thiriely means hat we caw 24 aw algorthm T Nek whew, fre vang e giows slowly-
( Ao, T weans Hudk we would, (ke o cee Hhe Mg ftme especwﬁ s the TmP«J— se geks very lage )
We ave asked to change & way of kg T Jerws & algortihm Huwirg e swch os 5
" How wuch Yine does T fake Jo Vo aw algorthm 7 = How dees Hhe vuwivg Fiwe o aw algorthm quow ? *

- okoy we hove drzcussed, abouk e vececsthuy of- asywptofe. nolakTon sofbr. et waie o e nesd opre.

Whak 7 asywplotc notakon ”
- Bosieally, T wakhemaRical votckon, thal descrbes. algoritim eNrensy.
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- Again, asymphotic voktiow allows us o andlyze Jhe Funivg time o algorehhn by Wonfying s behavtor as
Tpuk <ze v the algorim Moreases.

- There ave Hhvee deloent Aypes of aymplott noledn ;

) B-0 voldow : The worsk e, eg. o(w)

b) BY- N woldiow - The best aase, eq. JLCn®)

c) 6 woldiow - Average o2, 4. B (Logw)
- Plesse ke ek e Bg-0 vohekon has beow widely useds m prackice 45 people 4end 4o Halk abock Hhe Lovsk cace
- Jebs Hhew 4alk o rtHe b wove abudhe 8- O obakon.

BG-0 vokakion
- Lebs cay Jhat 5
- A shortest pabhu problem 7 giew Nom 2 company.
- A shuden} develeps Y aigoriihm Ho addiess +he poblem. > whech i densled; by Tew)
- With, aymplotic violakow , the shidewt noktees 1

i as -l\ollows 5

TCw) = PWH4w+ ¥ 5 where P, 4.+ ave ol positie Gnstauds
- Here, Hhe B0 nelekion cowes i, Allusing s o claim e -D:“owl_llﬂ mgumeo{- ;
Tw) =

- Tow, We aw oy thak Hhe Complexily of Jhe Y algorhm & ™), which can be compared; with
other aloviHms i o constelent mauner I Solving +he Shovtes} path problew -
- The queston T thew, as filows

" here does 61> come Nom 7 what i the YGohous walhowelizal dolction, Bg-0 volde?
* The Bg-0 voldion s ywoJLema)‘—Ta/ﬁ defed, 26 Dollows ;
T © O (Pay) & Ty 2 ¢ Pw) Pran pzve 5 whee € % consdant

5 whel T mens, Paphictl) .
c Py

Y Ton = Pr+gu ++
( Raming Tive )
Fowm His glaph, Ten) T ogymplobically upper bounded by W <> Tw) = 0(n?)
v :
~— "1 o

> 1 (Tnpud 5720

Algorithm H 0| X| 2



< Nokional Sketchy >
5 Heve, vioke Hhak N represents w 1elatiuely b Topet Ste
&> This Tdteates +hak oeymplottc noledtow i@ Yavely ueed, D sman opuk size.
- For your vefbience . Jake 2, look ol 4he -llllowTug BG-0 amplexchy qaph.

o(n®) 0(n? o)

Time
O( log n)

Of1)

Data Input

Why do we veeds4o pay abenton o an algorhm ooy ?
5o P, we ave maly Jolking abask spesd,, eNciengy, sk, St ands so B of: aw algorthn.
- Tn Jock, agorhm permance (e, olXcienss > wns less Tupordaut Hhauw other Pckars sud as 5
- Covechvess
- Robuskness
- Mo atnaltlehef
- weer Drendiimess

- Howeter, Wi +he adent of by defe tecently , we have ewaurtered; ige -Scale pblems.
- Destgning aw algorthm ™ o wore offciedt mamet becmes ey imperlaut a5 pe\-‘lmauee 7o gy assoctated; with, weney
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