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W1 e SCAFPo! (Galilean Relativity)

q0F e BN I (Grd (Tod I0T AR, @B S 2@=d 9 @ GA6 FNCEC (constant
velocity) 51t® | % T @36 q@ esitw o gre wis, Gifs 5 (o7 2es W =% |
GoTe 3T (< B @ AdeETe F @53 61 goeel | W0y v B (absolute rest)
A ﬁ“i @21 923 RNBFE2R fefered AtafF e A Galilean Relativity <=1 231 apfeferae
BTFEACTHTT ANFIANGTEN Y73 ;M (G v (@ T, OW@ 2/ = 2 — vt GR AW ¢/ = ¢
adfie, g A ZIBHE Wfew AT TS, Fored 1023 NI &R 7N |

gofdaearre! (Invariance): esifFeer afafes fefe

WG SIS FAANFAVSTA 2l SN AT G675 2 @t (o) oz (68 @R @t
FIA ACATT? A2 MR T 6T | AT HIZA613e I, WA (I 79 AL
T TSI A Feifeeam o B9 A A WER @i IR @O R, WA @9
AN -3 WAF |

Principle of Invariance

>, feferta S@etet e TARMRE @ PR Fol 4R A |
3. NI ST @ () T 2REHCPA ACATE &F |

3 ZqfaE™ fAfee Face P Sme ¢@R 13 BIREIE Ared IIFeNtE (906 T I
TS eI, AR & 2 CIE feeiolefB e wieeif=Feort (Special Relativity) |

FIIRET 932 FQGIEED (Covariance and Contravariance)

EReBa ISita TSR AT GFf (OFF AT e TN AF | CHAGIBC 2[5 Al ~Afer=i
RRITS A&l (FIF-(SFEA (4-vector) AR 21 qF FCATTOE! @PM AR
IeIR HAfFafee &7, o fefere qmr vt FeT ot 311 I

Y. SO (939 (Contravariant Vector): O 3CCH 8T @1 =T (@ 2#) | G
I @ (SERRTEE faRd I, G FCAD WHSF A WA | G @IFeE B St @
TG AHAY I | AN AAfHoe e A ot (TEaetEn FHENRES |

= (ct,z,y, z)

R, FIONfRED ©FF (Covariant Vector): e TFCCH 6 =11 & (@ p,) | G
TEFAN (FI-(DFF A T (O34 0 2| 1 (AfCCHR Tl qipaet Fed, afie @7 e
T qE FCAETDS qP8 FAITS T |

g - (L2 9 9 9
B \eot’ 0z 0y’ 0z

CHBIZN TGN 2 CHBIZN e

C@F 932 BIRNE AEW 1 (S ANEl GWd G0 8-Nfas TSIt T I, IF CoIRN
J SaeIE P (Minkowski space) JCT 1 CIBIEN BRIA FAILHAS y-SICF ¢t G2 2-SCF
CITRIS g A1 =W | AT R TR 8¢ fefel (e vee
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5@ >: CHPTGIEN TRAN IR FNEGCFIT (Lightcone)

el eififece vt = AR ds? = da® + dy? + dz* TP GoAfFaea e (Invariant) |
o8 CPIBIRE vy A FoIFeE MR e .

Spacetime Interval Vector & Invariance

ds® = —(ct)? + dz* + dy® + d2?

N B3 AT A TR0 5T AS, W3 (ds? OF N FJE &) 292 O3 AFE | @b =i
fabfea Famam =feaea 2feam

3efFieae 32 Rt @fgs Gam

VAg W G e o1 = (WGF G (Metric Tensor), A g, M a5 Fa1 =71
e o1 Gt @991 936 wReef6H WG o,

9Euclidean = (

8 PR vHy WIS 27 MA@ @GS (Minkowski metric) e, J6 7, I =71
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GrETEFEeE | @ff TS CRTBIR @S gheAd e 1 gefl
' =y(x — vt) t’:”y(t—%>

c2
A DG FFF ¢y = ——— |

Time Dilation and Length Contraction

5 AR (Time Dilation): ¢ = ¢, “fe¥a 1fe Fa 9fes Gw & 5
7 AT (Length Contraction): L = Lo aifedlia 98 sffes firees sfegfoe zea 7w

@ AT G2 ANFIATog SAieoAfrmet

G, R (AT QN SR @R OES @0l (0.5¢) 90 fIRe gote, @iF =i
0.5¢ G BRICR | A2CA (ACF [ SRR @9 ¢ M 2037 il WEPOIRES [Efbehos (et
wifCIs @ S

B v+ u _05¢+05c ¢
14+ 14025 1.25

TG ©ge a2 2= Relativity of Simultaneity 31 TNFHAITSIR SCHAFFFS! | (ST &N (A
@ 75 T 65 @2 AN (simultaneous) THTR T N T0BZ, SN A (I (@IS (FN
(ATF AT ©F AA-2TF TOF | "OF2 A" I0S 2 (@A JiAF 923 N[0 (73!

RAEIEE T @3 fFoeie 2918 (Rindler Horizon)

il T GG A0 0T TR FANGA (constant proper acceleration) BaCs A, O ©fN
FACIR AT (@ K 20O AR 9 | CFPIGIRT SR (I 5eT9 26 207 @I 0 Q2 A
2% — (ct)? = 21 QW To2 Bie 2O AT, (SN (R (0 PIFS @0 Cof| 20, IR
(RS T AR (SIS Y0 2 N | CRGIRET 923 TRl A2 o7 27 feanq
ZARE (Rindler Horizon) | Af6 ACF0! FIFRIETT 20T ARG N(OIR FIG F(A!

(BT (Tensors); &= facafofob ot

EAIcEe [Enfel J3Te 2@ (oNeE G Hace 2@ 1 (953 @ e @32 w9 e 303,
GTTE 2 O GF Q9 Q2TFT FAGT | TS IR, GTF AT AN @0 CARE FIee, T
PR (S39 ¢ (FIOFAE T Wy GG (Felq WCH7B A1 "A tensor is something that
transforms like a tensor", @ft TG HEoN “ifaass Fare e e «f T =

(covariance) |

0.8¢c

CITBIRY PITOGIA (Spacetime Curvature)

SZIBIE OfF AL SACATFFOR (General Relativity) FTE6TR NG FIPd I e |
o =T, TFI (FICA PR A 61 9 ©F ©F BT OB A (curve) (A3 |
qIF I8 (73 AP CRETF I GG o2 (I HSTEHF A Geodesic IET) 40F Bare LI,
T SR (G el 1 aifeld e W 231 e ~midfivw o wiftas 22+Ee oEn:

"Spacetime tells matter how to move; matter tells spacetime how to curve.”
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CEPGIRNE (& JPR? vy ©F T *f® (Energy), ®FC3% (Momentum), B9 (Pressure), 9%
I GG (Shear stress), A2 [T @3 FICSHA (ofF I | AR FARE AF(@ G0 4 x 4
WGH ™ S T, IS OG- ATIG-(NTON G 7, 0 1 @ Ty SAWADG =l
OqIfet (@I A SEq T |

TIRYBIZCE @ 3T (Einstein Field Equations)

F@ (aIEe fReeibieie dlreNal 2 WRoiReEs re IgeEE 1 «ft ifufen e -
(s Y& A |

Einstein Field Equations
8rG

1
Ry — §Rgl“' + Agu = 7Tuv

QLT ANATH A (R,,,,, R) CHBIZEE SSHIE A SIS @i, o e (7,,,)
T oE ¢ Wfew fagho 1 A 2 e D, A T @Aife i NRIReR
SRR A FIF® |

ISR (NfGF AR A2 FecoT*

IRTICIRAS (7T SFEHCTR AL 9t T4 MeafRee™ Fie (I (Karl Schwarzschild) |
O35 39, (IFT ©F (mwama)—mmwwm%@wmw o @3
5 e @@ <4 I
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ds? — (1 _ ) 2df? + (1 _ r-) dr? + 12d02
T T

G 7, = 20 & CTRMEZT (XS, T FIRRIETE OB ARG 0= T |

Rsms 2T FacoTq: ofdefm qdz STsfFFFoRmE TS ds2-98 &F (—, +, +, +) F-
(ST TR FE (@ AT 890F FAR) | 78 A5 fofensy a3 (+,—, —, —) I929
T 21 o125, vy (X A0S 2@ N (I 40T IS T

AT AeAfS2 FFAIRGH (Problem Solving Insights)
Tips for Solving Relativity Problems

>, TfATSIIS! {rotl: @ (@A 2T AAWE (ds? I FIF-GCTBI SAGIRAB prp, =
—(me)? ANF IJ9RF A (68 FCA 1 GF WA TRIF G GF A 07 FN ARG

FAEe W 3T AT |
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A AR TG | @A "CTOE OF GO (CM) @ 1 799 9Med (Proper time)
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\Tﬁfﬁ?‘ﬁ (Problems)

1. T 7 (Muon Decay): IV Tofreics) tofs 26 FSA FellF SHE SCTd T
(2@ 2 NEEFE) | EHfae EFifeg Spid qat T2 (=iER e [Fee 2@
AR T | 8 IV AR G TS S A2 1 HIZH TR €32 (72 FGETTR
FACT IRT FE G [ Jr FACO ARE (@9 ONF 23?

2. BN (5F: AABE FEFACTANST (o G ') IR ICA &0 ICA &, —(ct)? +
22 = —(ct')? + (/)% QiR CHTBIE TBIFOE Aof8 ST |

3. PR JARE: CIRIEHZT @G r = r, IAE ANSAET FEDF (dt) 932 DT
(dr) Se¥etEce F 9s? «ft e FFEEe CEeBRm F 3fre ¢ St [ I




