CSCT 15145 APFh‘ed Cryptography
Course. Homepage . hitpsi//brownappliederyptography.github.iof
— Tntroduce Staff
= Syllabus
-Q&A



Wlhodt s Cry*r\:ogrq:hq (used Tcor) ?

gmo\\i GF' 'L'zdw\ittues for pretecting (sensitive / im?or’mn{-) rnformh‘on,

Where s Cry F“ﬁ""l’“‘:\ used Ta prattite 7

W hot guﬂml\‘l'ees do we Wont W thes® Scenariog ?



What 4ewvt+“ %anﬂe 19) do we want ?



Message Secrecu

Mace Pob
X — ¥
(ﬁaivd'axf) .

T Eve m="7 |
Encrypt X Peopt
A} (E oue_sdro?‘?ex) I
C m

(Uphertext) N e
Qe 5 Qe




Historical Ciphc_)rs_

Ex. Cubstitution (i pher

s I Owp

2

Mace

%

VI

"ERPZ

PV

il

2

Pl



Public - KQ{_Ew_thM

Mace Peb
% — 9
m C
| |
Encrypt Peoypt
v [}
™
K 2N
C?\AH/:C«) (Secret)




Message Tntagrity,

Mice ) . Pol
g@ Leth meck @ qam %

)

toamper [ With
"r | towm Alnce ?

Eve

X

T it -




Cecur Au%enﬁca.m

Mice

%

Z
~N

Ceoveh /Gmoal /-

C‘toogle

Ts o+ Trowm Alce?

Is it from Google ?



PlecL’ts Ovexview)
Prefect O (\Marm-uF); Basic Schemes

Pm}‘e.cx 1. Sewure  Communicotion

Project 2. Seture Authentication
Preject 3 2ero—Knowledge Proofs
Project 4- Seture Uulti- Party Computtion

Phged’ h. Ful\\1 HommoYl?lm‘L EU\UY‘)\'\‘OV\
( }704\'- Quantuw Cr\/ Ftoﬁm';hu‘)



PNT,@C\' 3. Zero— Know\e%g_‘znd

Mice
%

_Co ca-Cola & PQ]?S\T

taste dr{fuwl—hj

|:T\MLYQ. N B\A3 n your Cwlg

T hove the seoret key
{or tws Giphar toxt




Ex. Coca-(ola & _Pzp\”

Mice Peb
_iocov(,:l‘(o\ % ]7e]>s\T bA?o, 1}
_o\s‘\z \ffueml-bj B T b=o, Coca-(ola

< = b=1, Pe,FS«‘
b S

I-f Stotement s true .
I]C Statgment s fO\lﬁt:



Em‘)ggx 4. Sewr Multi- ENIM (gm‘m—gﬁov\

Mace
i Second  dode ?

Who s richex ?

Comman ?r?%ds ?



Ex. Privat




_Pngwr b. Fully Howoworphic Encryption

Mice Peb
% — £
m
= ;\iwk Eve m="7
g X
C
Ci= EnL(V“i)

= = Enclm+ ™, )
C: = Enc (W\z)




Ex. Outsourced Cgm?umh‘on

Mice Sexver
X — ¢
N Store C
_ L Cﬁ‘“‘l’m T >
Entrypv

\C\‘, C = Enc (£w))

N




What ele wowldl yoa Like to Rearn ?
- ﬁumh‘od Priv oy

— Cv\[\>’co Opplitatioms Tn machine Learning
- Q\'\”?’co Fedaniquer  Used in blo ck thoin



Nuick SMT—VQ(
Do You know whot this means.
— Polynomial - time al%»n‘-l-hm
= NP - lovd FNMQW\
— o oivides b (o | b)
— Gredest Common olivisor  ged (a.b)
— (Extended) Euclidean Mgorithm
— Groups
— One-Tima Pod
— RSA  enuryption /S0 am‘mm
— Drffre - Hellwow ey Q,KQL\.O\#SQ,

— SHA  Chosh Tunctions)



