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Figure 1.1 Car graphics a an example of modern
day print design

,G :GR@BO=3R RHNk:G EHHEKHNGRHNKNKKHNG=BG@HF>BGHGM:PFBMAKBGM-LB@G
&G?HKF:MBHIES>IMIRHNBG-:GR ?HKFIMAB K:IABEIGVAZKHGEIA <>K>:HQ HKHOMAR<D:@BG@
BARHNKNI;H:K=LMABG?HKF:MBERBABEE;H:K-G=;NL LASEMBKM>IRHNLL HGRHNR:R MH
PHKDMA@K:IABHGVAHNMLB+2MAXNI MA:NHE=RHN&EHN;EE:MM&S=MAKBGMEGNF;>KHG
MA=B:EHMAEI>>=HF>MBKRHNK K &G?HKF:MBHEBFFNGB<:MR-MASNF;,>KHGMANMMHSBE
:G>E>O:MHEMAREB@G: @S @BB@MHKHKHGVAFNLBG @K:IABEHGVAZKHGARHNRKB>G="
1 LABKOHF:GRBM>R@&GHNEBAHE:G BF: @ MA:BI<K>:MMHHGOBG ?HKF: MBS EEFHHMA>L>
MABG@L :K> =>LB@G>= ;R LHF>HG>

Figure 1.2 Tmes Squar has many examples of print
design
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Figure 1.3 Johannes Itten was a designer associated
with the Bauhaus school
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Figure 1.4 The golden ratio is a constant that
appears in natue
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X 2L>K M>LMBG@ F>:LNKBG@ MA> ;;BEBMR H? MA> IKH=N<M HK L>KOB<> MH L:MBL?R

X H<K>:MBHG BGOBMBG@ >@aiinioih MHHENMBHGL PBMA MA> =>LB@G M>:F ;>?HK> M
<HG<>IM IA:L> H? =>LB@G ;>@BGL
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[>L>K<ALAHNE= : I KMH?2EE>LB@GA<>LINMPA:NDBGHXK>L> KBI=HG>=>G=PAH=H>IBNPBEE
;> =>M>KFB@ERMAL<HI>G=;N=@>3INPMAKHC><MF>BG?HKF:MBRG> IN;EB<ER:BE:;E*HK
>Q:FIE>MAKHN@&KIHK: NEB<:MBHEBK>OBHNL¥EEBLANKD>MBG@N=BHE:KD>M:M: ;NM
=>LB@G <HFI:GR F:R G>>= MH I:KMG>K PBMA : K>L>:K<A ?BKKBHHKBEK-MHIAHMLEL  K<A

M MA> O>KR E>.LM =>LB@G K>L>:K<A LAHNE= BG<EN=>
X EBM>K:MNK> K>0B>P @:MA>KBG@ :G= K>0OB>PBG@ :EE >QBLMBG@ F:M>KB:E MA:V
LN;C><M

X HEE><M>==>M:BEL >QBLMBG@ F:M>KB:EL <HKIHK:M> @NB?HEb1 iG2=RENK <EB>
L>KOB<>L MA> <EBKGM H?

X &G?HKF:MBHG HHegéireudience 4A:M =H MA>R P:GM G>>= >QI><M
X G:ERLBL H? <HFI>MBMHKL 4AH :K> MA>R AHPXK>GEIN>RHBK> MA>R MA> L:F> AHP
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=H MA>R :=O>KMBL> HK F:D> BG?HKF:MBHG :0O:BE:;E>
X "LMBF:M>L :G= M><AGB<:E :=OB<> ?KHF LN;<HGMK:<MHKL > @ IKBGM>KL

OHF> MABG@L MH <HGLB=>K

X &L : ?NEE =>LB@G :N=BM K>JNBK>= *N<A EBD> : 04,1 :G:ERLBL PAB<A :LL>LL>L LMK>(
P>:DG>LL>L HIIHKMNGBMB>L :G= MAK>:ML : =>LB@G :N=BM :IIEB>L MA> L:F> LMKBG(
MH :G:ERSBG@ RHNK <HFI>MBMHKL" OBLN:E IK>L>G<> BG MA> F:KD>MIE:<>

@K IAB=>LB@¥-BEL ?:GM:LMB=K>E:MBCsHRP:R MK >M<E>:KB<MNKZAHPRHNKHFI>MBMHKL
K>I>K<>BORA:MD>H>LL: @ WASR><HFFNGB<:MB&E@HPRHNEHHPA>QE . <>=EHG @ LB#>RNM"
:ELH O:EN:;E>Q>K<BUA:BG?HKRHN;HNMMAKRIH<HFFNGB<:MBHGIKNLMHF>KEK><>BOBIGQ
K>@NE:K ;:LBL ?KHF RHNK D>R <HFI>MBMHKL E:K>

X 4A:M :K> MA> BFIEB<:MBHGL H? MA> :N=B>G<> IKH?BE> BG K>E:MBHGLABI MH MA> |K}

X 4A:M BL MA> FHLM :lIIKHIKB:M> F>:GL MH <HFFNGB<:M> PBMA MABL :N=B>G<> B> PA
F:KD>MBG@ MHHEL LAHNE= RHN NL>

X %HP =H MA> @H:EL H? MABL IKHC><M ?BN BENM @& REXIK B HEM"
X &L RHNK <HBBPEAM:@> PA:M :<MN:EER G>>=L MH ;> <HFFNGB<:M>= BG HK=>K MH ?NKM
<EB>GMILBG>LL @H:EL

[>L>:K<AV:D>MBF45=<:G<HLFMHG>RNMBGVAE: D >IB<MNRBHEO>MBF%=FHG>RR A>EIBG@
MFPH<NMA=BK><MBPNGA=>LB@KH<>LI&NVELHA>EIIRHNKHOB=-GNLMB?B<?MBHHBIKHIHL>=
<HFFNGB<:MBHENMBWRHNKEB>GM>F;>K MA:MEK>L>KENLNP> < K>?NEEHRNF>GMGS=
K:P LHNK<>L L:0>=:G= F:=> :0:BE:;E> ?HK ?NMNK> K>?>K>G<>

+HP MA:RHM:O>@:MA>KEEMABG?HKF:MBRIEBFMHK: ?MA=>LB @G1;E>BGNIP>EE =>7?BG>=
LN<<BG<M LM:M>F>GM

"8+5.6 ( .55 <=*=.-2< *5/<85?

1A>PKBM=KD )>ORB@BLKMB<EKH;E>H >EE LM:BB%.E? LHEO==O>EHI*BQM>IRHN:G
M:D> MH LM:M> : =>LB@G IKH;E>F LH BML LHENMBHGL ;><HF> <E>:K>K

OM:MMAKH;E>FBBG L>GM>G<>LBG@ESM>GHK<RHNMBEQMK:MMF:BGIKH;E>F?KHE
IHM>GMBMEERE>QBMN:MBHGQ:FIE>H? IKH;E>AH-M:M>F>@V> G>>MBG<K>:K>0>GNR>
N

*D> MAKH;E>A-M:M>F>BEMHN>LMBHSKGBGIEKH; E>A-M:M>F>BBMHN>LMBHISGL
MA> FBG= MH IHLLB;BEBMB>L ]%HP =H P> BG<K>:L> K>O>GN>;R ~

/>LM:MMAIN>LMBBIZBOP:RL & RHNLIBGVMAIN>LMBMGE O:KB>MR>KLI><MBCRHN EE
<HGLMKN<M G>P JN>LMBHGL MA:M F:R IKHOB=> BGMKB@NBG@ :GLP>KL
#HKBGLM:GMKRDBG@6HP <HNER> BG<K>:K>0O>GN? BG FHGMA %HP <HNEER>
BG<K>:B&R BGG AHNK 1%HP <HNE2> BG<K>:B#R BG FBGNM34A:M <HNER>
LMHHBQ@A:MB@ ANMN L > K>0>GREG<K>:L34A:M P:RL<:GP> NL>HNKQBLMBSI@HF>K
> MH 2><M MA> BG<K>:L> 2

$BORHNKLANEABGDBREEM:LG :K;BMK:KH=N<MBNEM@BORHN ;>MM:tKHMI<HFBGI®
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PBMA LHF>MABG@ NL:;E> ;><:NL>BM D>>IL RHN MABGDBG@ EHG@>K :G= PBMA @K>:M>K <H
AA>G & LD>=RHNVH>LM:MMAIN>LMBMEDB:RL "MA:RIL .G >Q:FIE>H?.G :K;BMK:KRHM:

1A>KE GHMABG@B<:EHNVWBOK>LM: M>F>&8L<M?BOBIEHP1>G HK-O>G ANG=K>RHNE=

> ?2:K :>MM>K

(GH<DRHNSN>LMBHBIM>O>KN>LMBIREIN Q:D>=:LLNF>MA>R'RKHG@ A>:=pHMA:RHN

A:O>O1 M:D>G MA>F ?2:K >GHN@A

6HNFB@AIMD J4AR =HP> G>>=G BG<K>:IMEE4AR GHM BG<K>:L> BG<K>:L>
BG<K>:LAA:M HMANABGBIMA>NLBG>HB @AM>>=MHA:G@MA:IMHNE=> L

BFIHKM:GM :L K>O>GN> "

I><B=>NIHGRHN&>PIKH;E>F LHEOBS#&MBHG= HGMAMABGDRBI® OEK>:=RHG>MABL
LM>F:R GHMO>G> G><>LL:KRM>GPA>GRHNEHHINRHNKBMN: MBHHEGHN @@ EXHENMBHGL
IHI NI PBMAHNM FN<A FIRKIK &P

%HP>0>R'RHN-MBEE>-MHB<D LBG@E>LMBHGMFF:KBSRHNKH;E>F:G=GHGE>>FLI>K?><M
?HK<> RHNKL>E? MH <AHHL>MGE>:MAIMKOB<>;;E> $HBG@ ?HKP:K= BL ;>MM>K MA:G LM:G=BG@ LMBE

+HP RHN <:G LM:KM ;K:BGLMHKFBG@

87,.9= *99270

@HH=R ME>@BRBAKH<>LHXK>L>:K<@B=IKH;E>FE>?BGBNRHEK BMHP G O>KRMABRGKHN
‘EK>:=RGHP,HNMRHNKN;C><M\BLK:BGLMHKFRBG® =HGBG EBG>KR ;R =>O>EH|BEERMK
BG GHG EBGR IHINE:KPBMA>LB@ GxEE>c0onceptmapping HG<>INF:IIBG@BL GHG EBG>:K
IIKH:<A MA:NEEHPL =>LB@GHK>>PA:MBLDGHPG5= PA:MLMBEE>=ME> K>L>K<ASHG<>IM
FI1IBG@ BL :ELH NL>= MH @>G>K:M> <HG<>IML :G= MH <K>:M> :LLH<B:MBHGL :G= MA>F>L

(

1A>?BKLM>BIMIV:D> LA>>NM:I>K :G=PKBM3><>GMKIBMIEAHIEBBG/1A%=>GMRA>A. NKKHNGABL
<>GMIBE>PBMBG?HKF:M@HEGA>KR=GLP>KBGHAZHEEHPBS& MBHEE= HGVIA> 4L PAH
PA:M PA>K> PAB= PA>G IENL HG> FHK> AHP

X 4A:M :K> RHN MKRBG@ MH <HFFNGB<:M> MA> IKH;E>F

X 4AR FNLM <HFFNGB<:MBHG H<<NK PA:M BL BML INKIHL>

X 4AH BL MA>@BKI :N=B>G<>

X 4A>K> PBEE <HFFNGB<:MBHG M:D> |[E:<> BG PA:M F>=BNF :G= EH<:MBHG

X 4A>G PBEE <HFFNGB<:MBHG M:D> |E:<>

X %HP PBEE RHN BFIE>F>GM MA> <HG<>IM

X 4A:M B? PA:M PHNE= ;> B=>E

,G<>RHN Q==>=EEMABG?HKF:MBHR\:O>MA:G= RHNPBHE>GR:LLNFIMBH@&=@:ILBAI1A:M
BG?HKF:MBHG :G=RHN <:G ;>@BG LI><B?B< =BK><M>= KX@>KKKMH|, SK=NMBQEIB<MNK>

%>KBLG >Q:FIE>H? <HG<>IMI 0>>#B@NK> 1HL>> <HG<>IMI MA:N>M:BHIAR<HI>H?
OBLN:E <HFENGB<:MBHG
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Figure 2.2 Examplef a concept map

6HN<:GNLSMABG?HKF:MBEBGHG<>IMI MHKD>G>KIMAMASF>IG=<HG<>IMHRHNKHC><M
#HKCQ:FIE> BAMAZHG<>IMI :;HO> RHNHNE=O>EHEHMAMA>F:R AB@ AEBQBGRBEEHPE
BG?HKF:MBKEGMA> L 1ABIPHNEK>O>MABK:F>M>KH?=>LB@G<MBB8OMA>L :G=PHNE=
:==BMBHG:EER K>0>:E PA:M A'L ;>>G :==>=:G= <A:G@>= BG =>LB@G IK:<MB<> LBG<>

%A= ==;2+>=287<

-KH;E>F 4 >EE LM:M>= BL %:E?RHEKD>>0OR BL NL>= NG=>I6: + +! )B<>G<>



0 @7: :9.0>=
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%>0; 0 @7:492 :9.0;>=

HG<>IM>0>EHIF>BMIKH<>LH?>=>0O>EHI|B&@:IMHHE Q*><B?B==LB@G1;E>FL1A><HG<>IML
K>=>0>EHIBGA:L>L ?KHPHKFE>BE>MHIK><BIE>LL: @BGG :IIKHIKB:M2HKFPBMIEN I THKMBO>
OBLN:Ei=<HGM>G¥>RHM:O>=HGRHNK>L>.K<B=NG=>KLMGQ<MBR:MRHNP:GMVAB>0O>
:G=PARRHNK>K>:=RVIHM: KMIKDBE@/A><MN:E>L B @85>:EHRHNK>MKRB@EE> O>EHKHG<>IM
MA:MHOB=tHENMBM{BUA=>LB@KH;E>F <HFFNGB<:Ms2><MBO&RNEMBIE>O>BINGBJIN>
=B?>K>GM :G=>Q<BMBG@ :G=LM:G=L HNM ?KHF MA> F:M>KB:EL IKi4N:MBRIRKINK <EB>GN

g *=L=<=*7-,.D7. 2-*%<

@HH=LB@KH<>LBL EHGI®H<>LI>LB@G>KEG= @K>:EH?MBF=HFBGI® PBMB=>:L
>=BMB&&DBLBG@K>?BGBGA@F.G= MA>S0:EN:MBEH® BKLNENI>KRBFMA>RKBHF>MABG @
$HH==>LB@G F>:GL LL>LLBG@ >O>KR <MGS¥BKSGK_£?

1A> =>LB@G IKH<>LL EHHDL KHN@AER EBD> MABL

X $>G>K:MBG@ : <HG<>IM
X >?BGBG@ B=>:L MAKHN@A OBLN:E >QIEHK:MBHG
X -K>I:KBG@ KHN@A E:RHNML =>M:BEBG@ =>LB@G =BK><MBHG L

X 0>MMBG@ IK>EBFBG:KR LI><B?B<:MBHGL ?HK MRIH@K:IAR :G= @K:IAB< >E>F>GML LN
BEENLMK:MBHG <A:KML HK @K:IAL B<HGL HK LRF;HEL

X -K>L>GMBG@ =>LB@G ;KB>7? :G= KHN@A E:RHNML ?HK <EB>GM <HGLB=>K:MBHG
X [>?BGBG&B@G :G= <HFIK>A>GLBO> E:RHNML B? K>JNBK>=
X $>MMBG@ <EB>GM :IIKHO:E H? E:RHNML :G= M>QM ;>?HK> MA> G>QM IA:L>

. ?2.589270 //.,=27?. 87,.9=<

<HG<>IRIGHMF>LL:@> <HG<>IBLG B=>MA:NHGM>QMN:EBSHL: @ B@GM>K>LMNBB@EN>
:G= F>FHK:;E> P:RL MAKHN@A ;HMA ?HKF :G= =>LB@G <HGM>GM

@HH=HG<>IK>BG?HKsMK:M>@R;K:G=IHLBMBHGBREGE LMHHFFNGB<:NMA>>G>?BMR
MAH?2>KG=A>EIIPBMAB?>K>GMB : Mt AxHFI>MBMBHENLND [ [IKHIKB:M2HMAN=B>G<>
?:<BEBM:MBG@ <HFFNGB<:MBHG :G= FHMBO:MBG@ MA:M :N=B>G<> MH M:D> :<MBHG

@HH<HG<>IMHOB=>?HNG=:MBH&:DBG@BLN+ELB@G<BLBHEHIK>Q:FIE> +BD>} ;:LB<
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F>LL:@>QIK>LL>R BMU:@EBEPNLMH &M PA><K>:MBEHG<>IMBDAL NL>3 BG<> AL
;>>G:=:IM>=OBLN:EBE&:GR P:RL ;NMEP:RLLM:RMKNWHUAXHK¥>LL:@>R NLBGEF:@>H"?
BG=BOB=N:EL <AHHLBG@ MH M:D> :<MBHG

J&NP:L : LBFIEMABG@&B>=>&><:EBIG =P>>D OB=>BGM>KCOBFAB<A>=BL<NLLMA>?HKIM"
@>G>LBBFIEB<BBIR>:EERA:><KNP:EH;B@B=>.L *G= ;R >QM>GLB&&>MH@:GA>RFNLM>
<HG<BL¥BRHK:;E>R>MELH.N@ @ :HA>MABRBR>SMA: GMA>BBM>RKEGBG @IMASKMA:ENLULMMMBG @
IKH=N<GHMBHB@E>HIEX FBG=LMA>RNLNP> F:EE>:E>G=HI>GMHBGM>KIK>M:EBHEBG®@IE>H?EE
DBG=MHKE:IM MA>SH. MASR->?BMG=;R =HBG@ >LM:;EBLAKLHGEHGG><MBIMAK:G= $B:G:M:LBH

@HHHG<>IBI<K>:MBOWBMELHFNLNE :[IKHIKB:M21A><K>:MBOBMR>EII=>O>ER?><MBO>
JNIKHIKB:M#HG<>IBIPA:M-B?2>K>GMB:M>LB@GKKF IKH=N<MBKNBBMKR>P<HG<>IM{>NI
MH MA:M LM:G=:K=\ ;NMARWAMRHN LAHNE=:EP:RL ;> :BFBG@ ?HK

&G "EB:IOM"EFH)>PBL<:F> NI PBMAKHGRR! ?HRMAEM:@RHNG>>MHD>MHGLNF>KL
MAKHNEZAK =>KAKMA>MIF:D> : INK<A:L*H=>KG:KD>MBM&HRESHPFHK>LHIABLMB<:]{i4
MAX<KHGREELHPHKDP>EMHE>L<KBPA:M =>LB@35>=MHEHBGIK=>MHHFFNGB<:Mc= @>M
I>HIE> MH <M

&G HK=>K MH <HFFNGB<MBO2ER :G= FHMBO:M> RHNK :N=B>G<> RHN G>>= MH

A N attract their attention 6 HNK>LB@ELNMMK MMMM>GMBEREBN#K=B>G<&BMH>LHRHNK
F>LL: @BLGHNMHGG><MBG @NE?BEBBE FNGB<:MBIBM >GMAVAZHG <>113=MAZHKFNLM
LM:G=HNM

| N hold their interest. HNK=>LB@BILMAHEMA>N=B>G<>BGM>KEHE @GHN QA MA>R:G
<HFIE>M>ER :;LHK; MA> PAHE> <HFFNGB<:MBHG

D N cr eate a desie. 6HNK =>LB@G FNLM F:D> MA> :N=B>G<> P:GM MA> IKH=N<M L>KOB<> HK B

A N motivate them to take action. 6 HNK>LB@ELMHFI>EVAN=B>G4d#H+HLHF>MABGE: MINH
MA> IKH=N<M L>KOB<> HK BG?HKF:MBHG

6HNK <HG<>IM PHKDL B? BM F:D>L RHNK :N=B>G<> K>LIHG= BG MA> ;;HO> P:RL

g *=270 -*<*7- 87,9=</;86 87,.9= *99270

6HN<:G NL>MABG?HKF:MBEBG<HG<>IMI MH2>G>K:M=BMBHE&HEG<>IMHKRHNKKHC><RI
K>H&: GBSEEMBA> <HG<>IMK>E>MAH~>EHP<HF>L?KHRAMARBG= F:IIBGA@H?MP:KBEH@*K>R

-HLBMBHG RHNK =>LB@G IKH;E>F :L MA> <>GMK:E B=>: H? RHNK FBG= F:I
-E:<> <BK<E>L <HGM:BGBG@ RHNK BGBMB:E <HG<>IML ?HK LHEOBG@ MA> IKH;E>F :}

K:BGLMHKF K>E:M>= ;NM GHG LI><B?B< <HG<>IML :G=:== MA>F :L LN;MHIB<L ?HK MA
K>E:M>= <HG<>IML :K> K>E>0:GM M MABL LM:@> >O>KR IHLLB;E> <HG<>IM BL O:EN:;
> CN=@>=
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$>G>K:M> K>E:M>= B=>:L ?HK >:<A <HG<>IM RHN ;K:BGLMHKF>= BG LM>| :G=:== MA>F
LN;MHIB<L

[>I>M LM>IL :G= NGMBE RHN KNG HNM H? B=>:L

995B270 #1.=8;2,*5 .7?2,.<=8 87,.9= *99270

?M>IRHM:O>E:<>=EERHNRB=>:IBAVIAXHG<>IMI RHN:G:== :==BMBHE:R>KBEB@>ERHN
K>?BE3= >QIEHKAA>FPNKMAHKK>Q:FIE> RHN:G NL>KA>MHKB=EB<MH=-= <HGM>QNNA>
<HG<>IME=F:D> MA>KHF>EBORhetoric BIMAEMN=HR>?><MBMHFNGB<:MBAGHNGWN L>
:G=:KMH?I>KLN:LBHELB@GL>IF:GR ?HKFIH?KA>MHKBKKMB<NE:RER:|AHK."RHNIIEB>=:
F>M:IAHKL>= IIKH:<A ME:<AB=>BM®RHNKHG<>IM RHNPHNE2BGE.GRG>PP:RLMEQIK>LL
RHNK F>LL:@>
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EENLBBGG BG?HKFE=;KB>R>?>K>GA# P>EEGHPGKLHEBKNEMNKE>K>GE@IAR: @:SBG>
<HOSKBGDEHP:G :EENLBBINL>MMG=>KEBBX>LMKBBGIBAKSMANKI: : ?NEB=R<EH:D
PHKER LHF>*NLEBRPHF>G ;R :IIERBGEMIA:K:A'>LLB<::KD>K G :<MHRAHLKHE=>IKBF:KBER
?>FBGBLM BG GMKIKBL

#HEEHW®A> EBGD MH L>> :G >CKBE>E:BK> HO>K

FIEB?B<:MBBIGOHE®OAIK>>MBMBHEHG<>IMAKHNK =HKBF: @>PABE==BG @ M:BEBM
1ABBIMEFIA:LBSPA:MF:R GHM H;OBHNU?BK@E:G<FIEB?B<:MBHEHPRHNEQI:GHGG
B=>: MH F:D> LNK> M@>NW:N=B>G<> K>:EBS>L BML BEKKEU:.G<>

#HEEHRA> EBGD MH L>> :G SBHEMHH LAHKM ?HK MA> PKHG@ CH; *:KD>MBG@ :FI:B@G

G:EH@RHFI:K>LMPH.BFBEMABGBUHK=>KIF-QIE:BG5 HMA>KPBBZB<NBKNG?:FBEBK>:
G:EH@RK:PL<HGG><MBHE>>GG>PH;C><MB=>:G=:G :EK>:=R:FBEBHG> EMAHN ®#*E:M>=
MHBFBERAB<M>GHMEFIEHR FHK>KMBLWMB<NG:EH@BRFHKIK:<MB<EQIE:BGBA@HN@AM
IKH<>LL EBG#?K>:LHGBGIEMAZLMK:<BIHG<KWKFL><:NL>H?MABIG:EH@RR ;> FHK>
BGLB@ANZNEBL

#HEEHW®A> EBGD MH L>> :GC X#FINGS@L >?HK> &NHH ):M>

%RI>K;HEBAIKHNGMARIG=>KLM:M>RAM8I =>EB;>K:M3: @ @>K:MNBHBLK>L>GM2H I FIA:LBL
AA>G NL>=?HKOBLN:EHFFNGB<:MBHG>FNLM> <:K>?NMH>GLNKMA:MRI>K;HEBL: <E>:K
>Q:@@>K:MBARI>K;HEBLAEBFBMB@MWL>:G=HGERL>H<<:LBHG:RHEK:F:MB<?><NA>BM
<:G ;> IJNBM> :MM>GMBHG @K:;;BG@

#HEEHRA> EBGD MH L>> :G BHEE>*:CHK -KHC><M ;R *:KD OMN=BH

PKBMMEG-IESPHNE> Thewrareathousandeasonsvhymorereseachis needednsolarenegy.

K BM:GF:D>: LBG@HBGOFKRGMANLB:LMB<s&&Qrare,Onot OranOIOveseencowshurt worse
than this get up and walk.
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%RI>K;HE=G ;> NL>MHEQ: @ @>KH@EMABG®H.AHPAHPBMB?2>KRKHA.HF>MABKAHRAB</SBNBL
>BG@ <HFI:K3his stuff is used motor oil comgakto the coffee you make, my love.

%RI>K;HBIMABPHL M O>KNLURA>MHKBAB B8BIAPHKE-G= MA:BIGHARI>K;HE®> K> LH<B>MR
H2>Q<>LG=>Q:@@>K:MBIBGEBHMBE-RG:FBM&==HGHMHPNI| >O>KRMABOGG?BG0:KKBL

*>M:IAHK<HFI:K>LMPH-B?>K>GMBG® K>E:MBEHGBGVIAL:F> M>KFHHFFHGERL>=2HKA>
HMAXGEBD>LBFBEKG:EH@QR>M:IAHKKHIHL>MA:MGMAB GGG HMAMAB G&B INLWA:MA>R
‘K> LBFBEEAKKKBL

#HEEHRA> EBGD MH L>> :G XIDBEB@@>K OMHK: @> &=>:

*>MHGRFBIK>E: MM >M:IAHRA>SKMAMABGEHL>THIMAF>M:IAHKBBE: @ BIKEHL>KRE:M>=
MHNMGHNKVH? MA:FBMRAB<BML>BG@HFI:K>= 1A>KBLEBMMEBLMBG GANBIHGRFKHF
LRG><=H<A> :L ;>EHP OHF> KA>MHKB<B:GL =H GHM =BLMBG@NBLA ;>MP>>G MA> MPH %:KK

#HEEH®A> EBGD MH L>> :G >BIGHEG )JH@QH
,QRFHKH®BL: ©:K:=HQIK>L>GMBEVUPHHK=LBAGVIA2HKFH?:G :=C><MBG= GHNG>EHJN>GM

LBE>G<>HK:=0>K; :=C><MBB&>KMBERKHG@B= BLNL>=MHFI:KM>FIA:LBL <HFIE>QBMK
PBMb6:KKBL 0>>#B@NK> ?HK :GHMA>K >Q:FIE>

Figure 2.3 Example of an oxynoor

->KLHGB?B<:IMBH®; NWEL GBF:BHKB G :GBF:MC><MNF:G<A:K:<M>KBILMBAL ?HKF<A:K:<M>K
?>>EBGEA:OBHNK=LHHG&=>:LG=:;LMK:<MBHGLELH> I>KLHGB?BHQ:FIE>BGIAHLM>K
L>KBEBGDsEHPAHF>E>EHH@K>IE:<>=BGGOBKHGFMRB<HEPANF:GAHF>E>LLG3hIKKBL

#HEEHRA> EBGD MH L>> .G SQEHE>LM>K 'H@L ™ %HF> OMK>>M )B?>

OBFBEBL: <HFI:KBLH&HGMABGEGHMARBMMAMPE>BGE@BFBEBGME>:LMGP:R & @HKF:E
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IKHL> LBFBEHFI:K>LG NG?:FBEBIKRB&E ?:FBEBMABG@H;C><MO>GMH<>LEM<DGHPG
MH MA> K>:9KKBL

#HEEHW®A> EBGD MH L>> :G >QMRBES@ %:G=E> BEE;H:K=

ORG><=H<Bk MRIHF>M:IAHRGAB<AKVHAHF>MABGEGC2HKAPAHEHKMAPAHEEM:G=L
?HK :KM&M:G>G<HFI:LIF:GR?HKFLN<MA:NtRIHKMBHKEN:EBMR MABBE&>IK>L>GMRMA>
MABG@ BML>E? HK OBKKBI>KL:

#HEEHW®A> EBGD MH L>> :G >@EHX 4 :KFBG@ -HLM>K

2G=>KLM:M>F=18;>K:M>QK>LL>L<HG<>INKB=>PBME>LBFIHKM:G4>PHNE> >QI><M>=
1ABIKHNE> ME?2><BKHGRKLBFIERMHHGO>SREBM>GHKM . <M MAN=B>GEL?.:FBEBRBMA
MA3:<MIEK>:=RG=>KLM:M>FF5M >FIEHR>BGK=>MEBFG<HNK:@AK>.=>KUHEK:P MA>BRG
<HG<ENLBWWKBL

#HK>Q:FIE> insteadof endeavourindgo describein a few words the horrors and destructionof the
1906earthquaken SanFrancisco,a writer mightstate:The1906SanFranciscoearthquakenterrupted
business somewhat in the downtoweaar

#HEEHRA> EBGD MH L>> :G >BBENLM 'H &M

G >Q<>EEH@EB&>LHNKHQIEHKBB2>K>BM>MHKB=EB<HL] %:G=;HHMH?A>MHKB<:E
I>OB<>| %:KKBL 1A> =>?BGBMBHGL :;;HO> A:0> ;>>G |:RKAIK:MABL LBM>
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K>?BGBE@AMAKHN@BNF;>KH?=>0>EHIF>GM: @-NGMBHNK> E>?RBMNAHIMA: MHEOMA>
<HFFNGB<:MBHG IKH;E>F PHKMBO>ER

1A> =>0O>EHIF>GIV@K:IABRHKFILM:KMBMAQIEHKBG @B=>K:G@H?LMRE>HEHNKI>QMNK>L
BF: @>K&=HMABK:IAB=>0B<*E=K>?BGCBRAEMAKHNDGA>EHIF>GM)t @ NG MBENK>E>TRBMA
MAHDMA:M ;>LM K>BG?HK<> MA> <HG<>IM :G= F>LL:@>

1A>=>0>EHIF>BM<>ULM:KFBMAumbnails :G=PHKDMAKHN@®IN ERHNMI=<HFIK>A>GLBO>L
MHMA2BG:EHENMBAQNF;G:BEIK>LF:EELBFIEA:G= =K:PA.D>M<APBMABGBF:BG?HKF:MBHG
1A>SL>K>BGM>G2HVA=>LB@ENL>G= EBDHG<>IMIL :K>OBLN:EK>:M2HKHFI:KBLHG
1A>L> :K> GHM F>:GM MH ;> LAHPG MH <EB>GML

1A>BK NL>L BG<EN=>

X HG<>IM =>0>EHIF>GM :G= OBLN:EBS:MBHG H? B=>:L

X -K>EBFBG:KR >O:EN:MBHG H? <HGM>GM MA>R :EEHP RHN MH LB?M :G= LHKM B=>.L J
>?><MBO>ER
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X -K>EBFBG:KR >O:EN:MBHG H? ?HKF O:EN>LMN=B>L <HFIHLBMBHG:E LMN=B>L IHM>(
>E>F>GML

X +HM> M:DBG@ : MHHE MH K><HK= O>K;:E HK OBLN:E BG?HKF:MBHG JNB<DER :G= :<<|

.N:GMBEBB®>KBFIHKM:BMIANF;G:BEA>B=>BIM®>MF:GRB=>:.G=HIMBHGHPGL IHLLB;E>
I>LB@G>MRIB<:BERHGHMPHIKH: <A>LPA>GVASEHMANF; G:BMA>RBMAKIKBGLMHKFB=>
K:G@#B=>:IPBMAHMMEHKBGRHMA>BG>IMAHKMA>RHF>NI PBMAGB=>:G=<K>:M=GR
O:KB:MBH@M. RHNNL>HGERGHMA>LBKH: <A>L ?HK<RHNKLMI2H;HMAK:BGLMHKHA-:GR
B=>:LL IHLLB;ENLBG@BMHPHK=LG=BF:@>11A>IHBGAM,KBIMAIN:GMBNVB=>:l MABFPHK>
MA> ;>MMHKD ?:LM :G= #HGN=@> RHNK PHKD R>M

,G<> RHMA:O>: EHM?B=>:LM:D*HG>RHNMABGD@HH%5= LM: KANQIEHK BENDKR>QIK>L LB &>
L:F> B=>PBMAB?>K>@WBLN:EAKHFE=B2>K>GNBGNH?0OB>PPBMAB?>K>GMQ EB&t >FHMBHG:E
MHG>tD> MABF:@MA3ZH<:EHBGNPHG>O:KB:MBEBEMAA>:=EBGIAZH<:EHBGNP.GHMAXIRA>
INKIHLA>KBIMIKR F:GR O:KB:MBHGG B=>:L IHLLB;E2A>?BKEMR H?>QIK>LLBG@=>BL
GHM G><>LL:KBER MA>ENMERD> MA> ?BKLM |:G<:D> BL GHM NLN:EER MA> ;>LM

?M>RHN O2NEERIEHKHGB=>: <AHHLSHMAZKHRHNK:BGLMHKHABGREGBHG=>QIEHHBRG
MA> L:F> P:R>1>:M MABL PBMA >0O>KR @HH= B=>:

Roughs :K>>Q:<MBRA:M KHN@&G=>KBE8@WMANF;G:BHIA:MQIEHK#AHM>GMBZEHKFLMRI>
<HFIHLBMBBG>E>F>GMIRHNKLMHG<>IMEM>G <HG<>IBI>QIEHKMAKHN@>O>EHIF>GM
HMAKMIBOKHN @AR>L>K>NL>ME>M>KFBGER<MBRP:EEHMA>E>F>GNBEEBMH @>MARK
IKHOB=6HN@&?HKF:MBH®D> IK>EBFBGAIREN:MBHIA_B;ExXG=MHN@ @GE#-BK><MBEE&L
(1IKH:<A>L

1A> KHN@A

X 2L>L LBFIE> <E>:G EBG>L :G=;:.LB< <HEHNK [:E>MM>L

X <<NK:M>ER K>G=>KL PBMAHNM FN<A =>M:BE MA> ?H<NL BL HG =>LB@G >E>F>GML
F>LL:@>

X &G<EN=>L :EE H? MA> OBLN:E >E>F>GML BG IKHI>K K>E:MBHGLABI MH >:<A HMA>K :G

Comps :K><K>:M2HKK>L>GMBGZ@BG IKHC> N A%EB>ENKO:EN:MBEE: I IKHO:E 1A><HFI
FNLMKHOB=>GHN@G?HKF:MBHED> >O:EN:MBHERHNKHG<>IMILLB;ExG= MHEEHP’BG:E
>0:EN:MBHG :G= IKHH?BG@ H? :EE <HGM>GM

1A> <HFI

X &L :L <EHL> :L IHLLB;E> MH MA> ?BG:E ?HKF :G= BL NLN:EER =B@BM:E

X *:R NL> ?BG:E F:M>KB:EL HK IK>EBFBG:KR IE:<>AHE=>K <HGM>GM B? IAHMH@K:IAL HK
GHM R>M :O:BE:;E>

*7--; *@78; 202=*5

HFIL FB@AMA:G==K:PGA>@RHNK>LAHPBG@HG<>MHKHF>MABGGNVH>LGR>MQBLINN<A
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RHNP:GMF:M>KBNE:> E:BHNBG IAHMH@KNA: ML GHR>M>GM:D>EMAHNBANHNEK>:M>
MA>L> <HFIL =B@ BWHER>G FHK> <PHMIBD> MH <K>:M> : LD>M<A

I>LB@GAKIF>MBF=K>:M%G= =K:PGHFIL BGK=>MHOHB{>L>GMBEE@<>IMFPBKIMA:EHHDL
MHPBGBLAM4 <EB>GMVASRBEEHM EH<DBGMHKMB<NHIKH:<A ;R MAXEB>GM)I><M:MBHGL

"O>GBGVABIB @BMIE RHNLAHNEK:P :EBMANF;G:BIRLA:G= NLBGI@G I>G<BEKMJ:;E>NMHHMA>
?HEEHPBG@ K>:LHGL

X 6HN =H®I'A:O> MH F:D> MBF> P:LMBG@ =><BLBHGL M¥: M RDBGAHNEMABL >:KER
LM:@> >@ PA:M MRI>?:<>LAHNE= & NL> PA:M <HEHNK LAHNE= MABL ;>
X &M FN<A ?:LM>K MA:G =HBG@ BM =B@BM:EER

X 4 HKD =HG> HG : <HFINM>K M>G=L MH EHHD ?BGBLA>= :G= IKH?>LLBHG:E :G= MABL <
MABGDBG@ :G B=>: BL ;>MM>K MA:G BM BL

X 1A> M><AGHEH@R H? : MHHE M>G=L MH =>?BG> MA> P:R BM BL NL>= &RHR¥N :K> NLB
PBEE M>G= MH <HF> NI PBMA LHENMBHGL MA:M <:G ;> >Q><NMG&= IM28R HEF-BNFINM>
RHNK <K>:MBO> HIMBHGL #HK >Q:FIE> PHNE= RHN MABGD H? <K>:MBG@ :G BEENLM
I:I>K B? RHN P>K> NLBG@ MA> <HFINM>K

X %:G= =K:PG LD>M<A>L IKHOB=>: |:I>K MK:BE MA:M LAHPL RHNK <HG<>IM =>0O>EHIF>G
<:G ;> IK>L>GM>= BG <:L> LMN=B>L MH K>0O>:E RHNK >GMBK> =>LB@G IKH<>LL BG : Ft
>G@:@BG@ P:R

2% ==2+4>=287<

X GHMABG@ BL PKBMM>G BG LMHGR 0*Y -N:EB<!HF:BG
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&GMABIM>|P> :K>K>:=RMH.>E>WA2BG:EHG<>IMIMBHGE= <:KKRIA>BKEB<:MBHGAKHNIgHA
<HFIE>MBBGKH=N<B&MA&2?BG :ELB@G 1ABL:KMH?MA¥KH<>LK>INBKMA: RHNDGHPAHPMH
PHKIPBMAHMH@K:IASHABEENLMK: MPHER. PBMAHIESBGKH=N<MBHGAGHEH@BHAF:KBER
IKH@K:FF>KG= IKBGM>BHNF:R :ELHK>INBK&HC>EMG: @>F>GMDBEBHNLAHNEELHNM:
IKH<>LBGE:<>LHRHNRBGIEFHENMBHGE >O:EN:M2HKIA>BR><MBO>GBEIMASPRHKD!B= MA>R
:<AB>0> MA>BK @H:EL

1A>K> :K> F:GR <HFIHGAGWM K>JNBK> :MMHBMASIKH=N<MBHG IA:L>
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X HIR IE:<>F>GM :G= IK>:K:MBHG H? E:RHNML ?KHF :[IKHO>= M>QM

X )B:BLHG PBMA LNIIEB>KL :G= LN;<HGMK:<MHKL

X HFIE>MBHG H? IAHMH@EEARMK:MBHG <A:KML @K:IAL B<HGL LRF;HEL
X ,G@HBG@ <EB>GM EB:BLHG ?HK IKHH?K>:=BG@ :G= <HKK><MBHGL

X 0<:GGBG@ :G=>E><MKHGB< IK>I:KiMBHG H? BF:@>L ;E:<D :G= PABM> =NHMHG>L MK
F:R BGLEN=> <HEHNK <HKK><MBHG :G= HK =B@BM:E F:GBINE:MBHG

X -K>I:K:MBHG H? >E><MKHGB< ?BE>L BG EBG> PBMA IK>LL IK>IK>LL P>; K>JNBK>F>GMI
X ONI>KOBLBHG H? :EE IK>IK>LL F:M>KB:EL ?BG:E ?BE>L :G=IKHH?L
X ,K@:GBS:MBHG F:BGM>G:G<> :G=:K<ABOBG@ H? :EE =B@BM:E F:M>KB:EL K>E:M>= |

",8->,=287 $>9.;72<287

X IBL<NLL IKH=N<MBHG HIMBHGL PBMA <EB>GM LHEB<BM JNHM>L :G=L>E><M IKBGM:
X 4A>G <HGMK:<M BL :P:K=>= EB:BL> PBMA IKH=N<MBHG L>KOB<>L MH =BL<NLL :G= K>
X -K>[:K> HK K>OB>P IKH=N<MBHG LI><B?B<:MBHGL

X )B:BL> PBMA <EB>GM :G= IKH=N<MBHG MH <A><D IKHH?L

X ,0>KL>> IKH=N<MBHG MH >GLNK> JN:EBMR <HGMKHE

X #HEEHP NI :?M>K IKH=N<MBHG PHKD BL <HFIE>M>
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"O>KRM>H? IKHC><MHNE= >O:EN:MB&VI>KRH?MA®H:ERHM:0>=>?BG>EPH ?NG=F>GM:E
JN>LMBHGL ;;HNM >0O>KR =>LB@G =><BLBHG RHN F:D> :K>

X 4A:M =H>L MABL :<<HFIEBLA

X %HP =H>L PA:M BL :<<HFIEBLA>= A>El MH F>>M MA> IKHC><M @H:EL
?M>KIAFKB @ BGLB @&:EE>GAL>>>G=>?BG>=0:EN: MO >KERV: @+¥MAKH<>LBGIA:NMHGM>QM
&MLNKIKBLBG@RRHMK R? MK:<PA>GRHN K> B@ GBARBINNBGRHNKL=E2B@ GBA®MABG@

KBEEB:BIMBMH>LGKHFFNGB<:MA:MBMAHNB¥HAKB@AMB>G<MA>EEVA:NKBEEB: Gt>
P:LM>=
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4A>MA>KMA>K>BAKBGNKFNEMBF>=EE->LB@GIKDIK>BGM>GHkHFFNGB<: WM LI><B?B<
‘N=B>G<%=MA=>LB@GLMNIIHKMA:PNG<MBHB<HG<>IMNLN> >O:EN:MPBMKA:MG-BG
FBG= #HK >Q:FIE>

X IH>L MA> PHKD <HFFNGB<:M> MA> D>R F>LL:@> L :G= LNIIHEM:HIA> <EB>GM"

X IH>L MA> PHKR=>MBO>ER BGM>@K:M> BF:@>L =>LB@G :G=M>QM ?HKF :G= <HGM>(
MA:M <HFFNGB<:MBHG <K>:M>:G HO>K:EE _EHHD" F:D> MA> IB><> PHKD :L : NGB?B>:
=BLMK:<MBHGL

X &L MA> IB><> |ARLB<:EER >:LR MH K>:=:G= HK NG=>KLM:G=
X IHMA> =>LB@G <AHB<>L :FIEB?R F:M>KB:E LRi3=<NBG:MK>KI>QM
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X #HK IKBGM F:M>KB:EL BPBEBR>KM>T=><HGHFB<:E NL> H? |:I>K
X 4 BEE MA> F:M>KB:EL <AHL>G LNIIHKM MA> BGM>G=>= NL> :G= F>MAH= H? =BLMKB; NI
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HRHNKKLHGHLB@MK>GC@B4iA>:DG>LL=EEHBPQMKIBF2HK: <ALM: @S=MK:<RHNKMBF2HK
>:<ALM:@6HN HEHHGBL<HCBERHN:EBGNWA=:M>@HKR ;K:BGLMHKFBB@<>IMNHKKHC><M
=>0O>EHIF>ERI>HG<>IMN+£LB@ G2BGBM.LRME>0>EHNEMBKEHG<>IMNME>LE:LRMIW:D>
MAEM>IMHE>O>EHIA>IMBMA>BKEBM>GMBKHC><MO>EHIF>GIRI>IK>MABIIHLBM> ?BG=BG@
<HG<>IMIK=MHK>:MNM->O0>EHIBGEC><MBM:1_R EEHP>-QMKIBFMIHBL<HMPAB<A:M>@HKR
RHN?:EBGMEB=:ELHVH->0O>EHIMK>G@@RHNR>.D>KK>: L RHN@:BSQI>KB>G=>0O>EHIBG@
=> B@KHC><RHNPBEBEM: KNH>KLHG : EBSNE>LB@KH<>LIG= ;> ::E> MBLMBF: MBEPEHGEM
M:D>PBMA?:BK>@KH2 <<NK:<RABIPBEA>ERHNMELMBF: MHC><M_B@BLNAHK=<<NK:M>ER
:G= @:N@> MA> LM>|L G>>=>= MH ;KBG@ : IKHC><M MH : LN<<>LL?NE <HG<ENLBHG

.N>LMBHGL MH <HGLB=>K :?M>K <HFIE>MBG@ MABL <A:IM>K

%HP =H>L <HFFNGB<:MBHG =>LB@G PHKD PBMABG MA> <HGLMK:BGML H? IKBGM :G= F>=B:
%HP =H>L MA> <K>:MBO> IKH<>LL K>E:M> MH LMK:M>@B< IKH;E>F LHEOBG@
%HP BL MA> <K>:MBO> IKH<>LL K>E:M>= MH MA> =>LB@G IKH<>LL

4A:M :K> MA> <KBMB<:E IA:L>L H? MA> =>LB@G IKH<>LL

%HP =H>L IKHC><M K>L>:K<A A>ElI MH =>?BG> : <HFFNGB<:MBHG IKH;E>F

4A:M :K> LHF> >Q:FIE>L H? ;K:BGLMHKFBG@ M><AGBJN>L MA:M @>G>K:M> FNEMBIE> <HG<>
<HFFHG F>LL:@>

%HP =H>L NLBG@ : F>M:IAHKB< =>0OB<> @>G>K:M> <HG<>IML
%HP =H <HG<>IML MK:GLE:M> BGMH F>LL:@>L PBMABG : OBLN:E ?HKF
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X 2MBEBS> ;:.LB< =>LB@G IKBG<BIE>L K>E:MBG@ MH OBLN:E <HFIHLBMBHG

X I1>?BG> =>LB@G M>KFBGHEH@R I>KM:BGBG@ MH ?HKF

X I>L<KB;> WX GBS:MBHG:E LRLM>FL :G= <HK> IKBG<BIE>L ?HK E:RHNM @KB=L
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X "QIK>LL B=>:L NLBG@ MA> IKBG<BIE>L H? <HFIHLBMBHG :G= ?HKF
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2G=>KLM:G=RE@MHINMBEBB*NG=:F>GM#EP=>LB@E>F>GMKBG<BIE>E= <HFIHLBMBBIG
G><>LL:KR$  E>MKHG?B=>GIMBERMAKHN@®:M: @ BIMA=>LB@SO>EHIF>BM<>LIG=;NBE=
. IKHC><M ?KHF MA> BGBMB:E =>LB@G ;KB>? MH MA> ?BG:E IN;EBLA>==>LB@G PHKD

I>?BGBMBMGEIFO:KBHNELB@EBNK<=HNMPA:MKHFIKBL>L=>L B@&>F>GK><HGLBLNHBEWA>
FHLMKM;NM=>?BGBGEB @B G<BIBH5HM <HGLBLNMGESO KBAIKHHGM>QMVAS>QMKOBG
‘KM>E® =>?BGBMBHG>I<>M>@HKB>HMABFIEXG=HAHBGRL>=>?BG>OBLNFE>F>GM
'L :GR];:LB<KMABGRA:MG;> L>>G °G=: =>LB@KBG<BIE> F>MAH2HKKK:G@BRABG&NM>K
ELHBG<EN=B&/IARIA:IM>K>HIR:GBS:MBHRA: HI>MA : M G?H<NIG==BK>¥MMO>K:EBK><MBHG
<HFIHLBMBHG PBEE M:D>
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-HBGHMBG%=1E:G>K>MANBE=B(EB<DH?>=>L B@#KHFMA>>E>F>GMELB @ G=Kk:MBF: @>IB<HGL
M>QMNK>L I:IMM>KGL =B:@K:FL :GBF:MBHGL :G= MRIH@K:IAB< LRLM>FL )NIMHG -ABEEBIL I

Figure 3.1 Design using points, lines, planes

#:49>

IHBGRL IK><BUHLBMBHEH<:MBHG LNK?:<& GNK>ERMA>F:MBNEKFL IHBGMKDL: L>M
HXHHK=BGWM=BM:LGH:LL :MEE&GMABL,C><MBO2BGBMBHBGBI>LL>GMB:EER> 3BLN:EER
:IHBGM BL : =HM :G= MA>K>?HK> MA> ;:LB< ;NBE=BG@ ;EH<D H? >O>KR O:KB:MBHG H? EBG> |

ON;C><MBM#ER>KpointA:L: EHNIAHP>KPoint<:G=BK>NM>GMBHEGAZ2H<NH?MM>GM8IEVI>
>FIA:LBL:G=<NMAKHN@BEBEG?HKF:MBAS<HFIHLBMBHE&:EFocal point ;KBG@AH;C><MBO>
:G=LN;C><MBB@>NR KB G ®@A2BKIEVK>MASRBI=K:PGMIBG <HFIHLBMBBENLN:EERGM:BGL
MA> FHLM BFIHKM:GM IB><> H? OBLN:E <HFFNGB<:MBHG
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Figure 3.2 Lines (by Ken Jeffery)

EB@BIMAL><HGEHLMLB<>E>F>GWM=->LB@G: EB@L: <HEE><MBHHBGMK:G@BS EBG>:K
F:GG>KL>>#B@NK> EBGHGG>INPHHBGMHIKMK: <MABMAH? FHO>F>GM EBG=G;>
:<MN:HKBFIEB*~= ?HBGLM:Gt> <HFIHLBMB#I@PHK-HK>H;C><BG KHP)BG>B@& :MNkKML
=>?BGBEG>\ >Q:FIE>LK> AHKBSHKMABEBEAHNHANPHK>I@:BGMAEDRHG @MK:B@BGH>L
=HGHM?M*HZ<NBG5:MNKS=MA>K>?AK>GVMA>K>IK>L>GMA>R>GYEHHFBG: MAAE :G=L<:|>
OBLN:EERINK: EMMB®&ENLN:EERL>=R MA>R>BGNHEHKM>KN>G<HXNKO}_MK:B@BGH>L
:G=H®:GB< LA:I>L

AA>SGF:=> ;R MAA:G=: EB@i<K>:M>R MABMKHB?2 |>G<BBEG ;KNLAHKGRF:KD F:DBG@HHE
1A>SLEBG=LG;> MABGPB=>.G=:K>>QIK>LLBG==BLMBG=NE><MB&E QMNRAAKNHHNE>MH
F:D> MA>HBG>k:G<K>M3E:G>: LA:I> ;R ;>BG@ENLM>KHQ>NAGK=>?BGBA@:|> &MA>
EB@BIMAB<D>BMA:G@>G=;><HF>L |IE:G>4A>GEBGH>F.:=> =B@BMMERG:<INBKEGR

H? MA> L:F> JN:EBMB>L IHLL>LL>= ;R A:G= =K:PG EBG>L MAKHN@AMAH_IIEB<:MBHG H? >?
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Figure 3.3 Planes

)BD>EBGHE:G>LLA:I>L <:G;> HI@:GB<:HER> HKMA>RG;> @>HF>MKBBMIA>Q:FIESLAHPG
BGIB@NK>  IE:G>BL ?E:MNK?:<MA:M.L =>?BG>HK=>KIl EBGEHLNIK><HF>: LA:I> :
;HNG=>:G>")NIMHG -ABEEBIL | -E:G>LK>>Q<>EExBMHLBMBHGIHEHKENLM>KBG @
OBLNAE>F>GBGMHBLN?B>E=LIE:G><:G:ELH<ML : L>:K:MBG@&DB<G=:EEHMASB>P{H>>
MA:M HG> L><MBHG H? BG?HKF:MBHG BL GHM EBGD>= MH :GHMA>K

&G>LB@AB?MP:K>0><MEK:IABL LA:I> <K>:M>R =>?BGBE&\@EK:F>M>KBPBMAEBGX=MA>G
?BEEBERBMA LHEBHM>QMNRBEEK B=IA>EIMHK>:MS==>?BGARIH@K:IABG>LMA:VEH:NK
BGM>KPEWIAHEBE: G>IHBF: @>M>QMNM#&HEHNIGVAARLB< BHKE=>O>KRMAB&GF IHL>H"?
LA:I>LMA:M>>BMAYRHHKMAK>> =BF>GLBHIBFRHNAHHLMH IR :GBS3=:KK:G@#AE:G>IBG
RHNKHMH@ K RHNBEENLMKHMBHE+>L B @B BEVIKN<MN&HFIHLBMBBIS->M>KFB&#MGER

AHP MA> >E>F>GML BGM>KL><M PBMA HG> :GHMA>K ;NM :ELH AHP MA> OB>P>K BGM>K:<ML |
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Figure 3.4 Colours

$K:IIAB<=>LB@GE. >OHEOHO>KIAE:LMWMPH>GMNKBJHE <K:?IMA:M>LB@G¥=Ql= BF:@>L
IKBF:KBBIGE:<D:G=PABMHKHHDLG=;KH:=LA>>NH <K:?MA:RHKDEBM2NEHEHBKGG.EH@
:G==B@BW:EB::G= HG0O>KBBGH?LN;LMK:M3GMKHEEB&EP?><MBOXEBGG® EHNKLNIIHKM
<HFFNGB<:MBH&HPFHK>BFIHKM:GM:BM:L >O>K>G HMA>=B::G=:=0>KMBLBG&><HF>
O>KRHIABLMB<HIG=KAE LI>P=><:=>[G=:K>:=>IM:M<K>:MBS@BMBG@_NHNE=>G>®>MB<
>GOBKHGFMAM><K:?MPBMAAEDBEBINHE XHEHNKEM>QMNK>IN;EBBGINK&L ;;LHK;>=
MA>INGIK><>=>GEBEEG>HBF: @+t:MNK:MBBRRAO:KB>MBRINM<HF>G> BLG >QI><M:MBHAMMA>
OBLNIE>MNEM<AG=>GA:G<MAF>LL:@> L><HGHNM<HB: AB@RQI><M:MBH&MKH&G@
‘NMA>G@BEN:H?IE:<>LHKH;C><ML MABKNM<HBY: <NEMNGHE_M:E @HB%:KEBEKIHDIK>:M>=
;R O:KBHNEOB<>Q:FIE>LEBD>BM@K:IABHIK L (H=:<AKHF3HMAHLL>LNGBJINHEHNB=
M>QMNE>MMAE=A:OSKHI>SKMBAAIN; EB<:G=BL<>KEA>GHGHMA>IGHLM: EGHE=HNE>MM>L
BLIIEB>=MHS BF: @>BM=L:GHMAEBIKR>KF>:GBGI@MAPHKDG=MA:M>:GBGE&LMIF:D> L>GL>
?HK MA> OB>P>K

1A>>QIEHLBH®/IHHEHIK:DBG @=LA:KBGB@BMHVH @K: &R @K:IABELHK>O>AAHP@HH=
MA®>G>HKNEEBA:L;><HF>:M<K:?MBUERN:EBMRA>E>O:MAHLIA>KS=M>QMNRKR>;:K A:L;>>G
K:BL>©>KRB @?BMAHEHNKBGHGM>FIHKMBF>1G=NG=>KLM:G=BIE@NKB<LBLG :;LHENM>
G><>LLBMR

# *7- ) 858>; $9*,.<

$BO>GIA:M>LB@G= <HEHNK>NGBMBE&> O>KKHC><BMLBFIHKM: VK>:EBSA:MA>KEK>MPH
<HEHNRLM>FIG=H?M>GKHC>8%>=MHPHKIBGHMAB@BM:£=B:PHKDBGVIA>==BMB&HEHNK
LRLM>EG=BMKBF:KRHEHNKEK>=@K>>G=;EN>/$ &OVARBIRLM>MAZL>G<>H?<HEHNK
>JN:ELE:<D PABEHF;BGBEEHEHNKLNEB@®ABMS  BIMAXHEHNRLM>FOBLB;EB@BM
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#B@NK> 1ABIEB@ANM M>BI<:EE>additive ;><:NLSMAMAKHBF: KBNH@ >MASKMEBIAAN>L
BG MA> LI><MKNF

ON;MK:<MBEBEHNMKMARRLM>6>>=>2HKKBGM-=B: :G= BMKBF:KRRHEHNKE><R:G F:@>GM:
R>EEHB=;E:<D *6( 'L LAHPB@EB@NK> &G*6( MAZL>G<HXHEHNBN:EPABMPABE>
<HF;BGBGEE<HEHNKK>:M>E:<D HMAH?MA>LERLM>FA:O>F:GR HO>KE:IIBREEHNNMMA>BK
<HEHNKASK>IKSGHMQ:<MBERB:F> 2G=>KLM:G=B&@EMAMO>KE:}QBLE=PA>KMA>RHG
<HKK>LIHEOBWHMABN<<>IH? IKHC><@RHNIKBGNWM>KB:EIGGHM K>IEB<:M#&E_<K>>BHN
PBEEO> F.CHK->LB@GH;E>AMA:NBEE O>ME> <HKK><MEBR:RL <AHHLsHEHNWA:FBEEHKD
BG ;HMA LRLM>FL

Figure 3.5 Primary colours for the additive and
subtractive colour schemes

"GOBKHGFBEMHMAARK><M<HEHNKHBMA:BLO>KBFIHKM:GWNMAVMAS :MNKFHKE®%=MA>
PHKERBMABBE<K>>Q:KRPKHAFFHF>GMWHFHF>GMG = L<K>>KHL <K>>GAEHNKK>:7?><M>6=
BG?EN>GRMAFHNGM?MFHLIA>KBB @ANBE:;EMINVIA>A. P>EHR ;R MAXHEHNBEHGM:RBMA
MAH;C><MA>R>0B>PBAEQMNIEEHA:G@HNKCK<>IMBHG@ <HEHNK=H>IMAKB@AMGH L
=:KDG>LL :KHNG= BM

%HP>O>RN<A: =>LB@GH>LMH>?BAAA¥K:F>M>KH?: <HEHNIE>MMMA>K2BEEP:RL;>
NGDGHPGMHRBIG?EN>G#BGHE>MMGMAB®B>P>KEG= K>:M> |:E>MNUBA:BL?H<NL>=GHN@A
MHK>:MMAKB @MAFHLIA>KS=>G>® FE>OSHIRHNKHC><NVHGMA: MH>LGK>ERHA>:OBER

HG LI><B?BHEHNK>?NEHGLB=>KHEHNK>PBEE>EF>?BG>F>LL: @>G=<K>:M>FHH=MA:M
LNIHKMIA=HFIHLBMBBES<HG<>WP. =>LB@BEKDEP:RL <K>:M>:E>MNA:RBEHEHKIPBMAIMA
<HEHNK LRLM>FL :G=:ELH ;> KH;NLM >GHN@A MH PHKD BG E>LL MA:G HIMBF:E >GOBKHGF>C

102,>4@D %;,.0

+>@:MBO><> PAB<BLELH:EE>whitespace BIMA®BLN:EERB>K>: MAMNKKHNGH><MBCOK>:

H? <HFIHLBMBEG#B@NK> &MLELHK>?>KKwWE. ?7B@N&AKHNGE=A:L: O>KBFIHKM:GNEBG
<HFIHLBMBHEMA:[>LMASBLNIEK<>IMBH@/IAEN; C><MBMAHBND :MBO=> MA>BIGHHLBMBO>
Ll:<>\ MA>?><BILBFBEMH>>BG@HE:K>:K BG LGHPLMHKF@:MBIO><> BIH?MAGA\HN GIAM

'L I:.LLBO>G=NGBFIHKM:GMVAX<MBGE>F>GMK ?B@NK>:EP:RLI>K<>BOBE&>E:MBHEA>BK
LNKKHNG=BGM@AFBGHMASB>P>KA><HFIHLBMBITAAS>@:MBO=> ?K:F>LG=IK>L>GMIA>
:<MBOE>F>GBIG ?E:MK-RG:FBR:R & MAENKKHNG=RSB,NLRPBMAGR HMA>K>F>GNA>
?H<:EHBGEHL>BMHP>K;><:NL>MA>E>F>GNHEA:O> LBFBEGBLNEEN>A>PHKDH?$NLM:O
(EBFM >QAB;BM MABL JN:EBMR
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Figure 3.6 Example of negative or white
space

&?HAVARMAAKG= MAPHKBL:E:G<>=G=MAS>@:MBO:=> BL<MBCBIWKBG @G> RMMAZHKF
:G=BML:<> 1A>?H<:EHBGNK?B@NBG<K>:LBMDBLNIHP>K;><:NL>MA>IB<HGMKAMIA>R>
GHMAXR MEHHIMMABLIMH>>MA:MAK: G @K@ :FNM 20 BLN:EM B O BMIG <K>:L66=MA>K>?HK>
MA> >QI>KB>G<> BL FHK> L:MBL?RBG@ MH MA> >R>

4A>G =>LB@GHKR PBMK>=N<BB&HG?NLBBIEBMBG= G>@:MBD=> MA>RK>:M¥,B@NBMR
F;B@NBMR>:MM>GLBPIEB<BG<K>:IMABGM>K#2 MHFIHLBMBH@ASB>P>&=EL HBG<K>:L>L
MA> OBLN:E@RH? : =>LB@G 1A>K> :K> MAK>> MRI>L H? ?B@NK> @KHNG= K>E:MBHGLABIL

Stablefigure/ground BLIMAFHLMHFFHGMRI>1A> IHLBMBSE>F>@I<E>:KHR|:K:M>G==>?BG>=
:@:BGLM BML G>@:MBO> LI:<> @HH=>Q:FIE>H? MABL BL M>QM ;EH<DL BG F:@:SBG>L HK ;H

Reversibldigure/ground BIMAE><HGHRI>G=BL?HNGBG-HLNH 2MAPHKH > "L<A>SKHMAVIA>
IHLBMBG=G>@:MBO=> =>EBO>KMB®BG ?HKF: MRAA®BS>ELIN: BMIMIASR>G=MA>K>?K>M>L
: MH@ @EBS@IGVADB>P>IG> LA:I> BIKHFIK>SA>SG=PABEMAMMA>MLL BME>@:MBRO=>
MA>BAHIIHLBM%II>GL :G= MAS>@:MBRO=> ;><HF>LF>:GBG@?8E BMHIIHLBM><HF>LMA>
G>NMK:E _AHE=BG@" LI:<>

Ambiguoudigure/ground<K>:M>kHG?NLES@H ??H<:EFHBGIA>>R> > K<ASIHK =HFBG:@BLN:E
_LM:KMBEBNBAVAxHFIHLBMBNRK:GM?BGHG>,?M>GVABIK>: MG R G= BMA>?2><L
<HFI>EEBGE@BGOBMA®B>PMHM:RPBMMAPHKIPHK EHGIBKBHH?MBF>;LHK;BG@BH?MA>
OBLN:E BG?HKF:MBHG
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Figure 3.7 FedEx expss truck

1> B@G>H2M>OVBEBS@ NRKHNBEVIAxK: ?MBIGERF;HELPHK=F:KDLG=EH@i<:NL>H?BML
<::<BMRIHK>:ME>:GBGRBMWARI:<> LNKKHNG=BE3@® G >Q<>EE>QMIE>H??B@N&RKHNB=
MA#>="QPHK=F.KIL>>#B@NK> 1A>G>@:MBD=> G>>=>NHE>?BGAAE>MM>K?HKHAN@F>GML
MA>BK:GBG@ <K>:MBG@KP:KEHBGMBRIKHP&AKBGMLBAG> @ :MBO=> <:G:ELHEEN=MH
PA:MBIHNMLB#A2K:F>G=F:D>LMA2B>EXMAB@>HHHLM K IR >MA:BM\RLB<:EBRG : LM:MB<
HKFHOBA@K>>G>@:MBRO=> A:L MAZBEBMWRLA:G@MAZEH 2 MBFMBGMKH=N&>:D HKVIH
<K>:M> L|:<> :KHNG= :G BFIHKM:GM IHBGM

HFIHLBG @MKHGRID NEKHNGHEGLBBIGG >Q<>EE*GBBHi<INBK2HK->LB@GHRIGR F>=B:
K:?MB@EABM:<> >O>GMN:EERIF>L:L BFIHKM:G =>LB@GbHK >E><MBR@®@HK=G= MA>
SE>F>GME IKHC><MFIHLBG@WAS>@ :MBO=>LH?: <HFIHLBMBMBEEEEHRHNVHKD:KFOBLN:E
>FIA:LBL H? MA> >E>F>GML :G= <HGMKHE :G= BG<K>@RWOSGHN:E >G>K

80B>?<0

Figure 3.8 Example of textair

1>QMNBL> OBLN:G=: M:<MBEREBWR:¥LB@GPKKPBMA>>#B@NK> 1>QMNBINL>HMABG
<HFIHLBMBBGSELHHGVAKBGMN; LMK:NEE>=B:L|:<> I>LB@ G>{>:MA>QMNIKHUIA>BUKIC><ML
PBMARMAB®A.G= M>QMNIG> F:=> PBMNRIH@K:IA@>G>K:NBGK: LMHO><MHK?MP: K>

EBD> -AHMHLAHI HK =H;> &EENLNRKNVB&@ : <:F>K: :G= <:IMNKBG@ >E>F>GML BG MA> F:M>KB

2LBGEI>QMNKHN @ AMRPREERA:G<> OBLN*I>KB>G&= :FIEB?RMAXHGM>TNVAXHGM>GM
,?M>G==BG®@>QMNict OBLNEHFIE>QBMR : ;BMH?0OBL<>EIMAMH MPH =BF>GLBH&IB@G
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IKHC><@M:G:ELHMBIGIB><H2=>LB@BGHMAHK><HF>: =>?BGBEEF>GI2 ;K:G=HK L>KB>L
H? <HFFNGB<:MBHGL

1A>M:<MBHE><MH?: =>LB@GIKBHF>LBGME:R PBMMAxXAHB<#> F:D> ?HKWAERN;LMK: P>
IKBGING 1A>LNK?:<%:G ;> LFHHMAKKHN @& EHLHRF:MM>MAB+IKMABM K:GLEN<+HBEWIN>
[:I>K  IE:LMB<HG<K>WM>M:EPHH= HKEHMA>K <:G>0>@&:0>MPHKFHK>H?MA>LIN:EBMB>L
BP> NQF>GMAHKB@BSEHE?MA¥I>K PBME:R>KH?0O:KGBIMA:IM>0>KMAM: <MBE2><M?
MAEN;LMK:N2M>@IAAHB<43?LN;LMK: BEFHLM?2><MBBB N LL RFI:MA>MBKHK<HGMK:PBMA
MAxXHG<>I1&=<HGM3¥E&EMAB><>1A><AHB<43#?LN;LMK:M>QMIR><MAHPMAB®B>P3KK<>BO>L
MAxHGM3GMHMAARLB<:EER- HIMB<:EFRHLLEN;LMK:NHSIMG>EHIABLMB<:MK=:G=<HE=
1A>RK>BF;N>=PBMAL>GLH?2K><BLBE&:NL>MABGDBMIGMHH?MAERNK?: <A MAEI>K :G=
K>M:B&EHLMEEH ?BMHKB @ BE&H > @ KBMHFRQMNRKMMEI>K ?>>BHIRD:GBX<>LLB;EXs=P:KF
><:NL>MABGBU:KMB:EERHK;>=R MABI>K :G=BIMA>K>?B&ZEN>GR>EG=?NL>MIBMIH?M>K
<A:K:<M>KBLMB<L

- MM>KEL:KMH?MA>E>F>GNWPM>QMNKM,><:NL>H?BMLI><B:E;BEBMIR-AHE=<HGM>KAM B L
F>:GBG@?RE BMEHG@=LB @ GB?BNEMNKBEMHBIR>L>KO>LI><B:E>GMBHEEI:MM>K&IG

;> KS=N<MHEHM=EBGG=:K>HIQ:GBSR-: @KBRLM¥F1LHF>DBG2A>BK?E:OHNBK K>?E><MBHG
HMAXNEMNB=MBFMA>RHF>?KHEG=HMABF:M>KB:MA: K> MMA>SF MM>K&G;> : LN;ME>
:==BMBMBIAHGMIZGR=>LB@EKD [:MM>KG5;> <K>:MMN_BGCH@>E>0:@M:|IABEBD>EH@H
HK> 1> M>ENEMBMBF>HKBM:GLNIIHKMAMIR :GBS:MBHBE<BIESO>EHI3R MA=>LB@ B
=><HK:MBO® ?HEKQ:FIE>B? @KBE:L>= HGVARIN:K>G=MAM>QMNRAABMM>BBELH:L>=

HG MA> LIN:K>

4A>GMABMM>IBE >>G : PAHESBMBG=BOB=<RMtEIHG>GMtEMP:R :G=EHLMA>BK>GMBMWRA>
E:I@>RB>E+MAEMM>KGABL, BEBNRPH<NHG |:MM>B&NEMBIERL <K>:M>LL><HGHNKIHL>
HMABK:IABE>F>GIMN<AL : <BK<E*JIN:K> EH@HKLRF;HEMA=>LB@ GAAKNL>=&GH=>KG
=>LBA@K3<MB<tMM>KEG HIIHKMNGBMR@ F>GWAxE>:GG= LBFIEF:M>KBLRK?:<R> PHKD
PBMA :G= HKG:F>GM : I:@> HK : P>;LBM> PBMA : K>E>0:GM M>QMNK>

&C::2<,:;3 C

Figure 3.9 Ypography

1IRIH@K:IABIMAF>=BNAH?=>LB@ GEAMAFPHLNBFIHKM: GEFF>GM PHKIPBMA>>#B@NK>
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1IRIHQK:IIABHMGERKKB>LF>LL:@3NMELHBF;N>L F>LL:@PBMABLNE:GBG@ >= HGVMA>
<AKK:<MHR: ?HGEMIMREGS=BMWHFIHLBMBHBK=tK>F>:GBG@ B =H”MA>FL>EQNIVMA>
LMREZ=<HFIHLBMBRHK=M>EEK>:=>RHNK>L>KBHNER?NEQ<BMBGQEF 1RIH@K:IABL
MA> MHG:E >INBO:E>GM H? : OHB<> :G=<:G ;> L I>KLHG:E HK :L @>G>K:E BG ?E:OHNK

1RIH@QK:IARK:=BMBHG |BNERIN G<MBBI{EHL M>L B @GEHC><\MB> ?NG<MBHGH: EBVIM>GNBHIK
MH=BLIE:RIABGM*=M<HFFNGB<:MBIABLPNG<MBHGEE>MBMEBGEL IE:RIRIH@K:IAR-BHEL
F>:GMIK:EEMM>GMBBIGL>ER>L ><HGANG<MBHEBHK>L>GWABG =>IMAM:BEHR <HFFNGB<:MBHG
PBMABM>CQBH<OLABRPNG<MBHBG\NBK>=#B?2>K>GMRIH@K:IABH: <A\ HGMA:BLINB>=M==H>L

GHM <:EE :MM>GMBHG MH BML>E? &GLM>:= BM BL BGM>G=>= MH F:D> MA> <HGM>GM :<<>LL

87= *=.08;2.<

1A>K>K>F:GR P:RL MK:M>@HKBS*®N;<:M>@HKRES>1ABIHO>KOB=BL<NLLMAEL>0>6:CHK
ABLMHK8#E@HHKBAIMIBEHCGHG>GHMAXKRKBZHGMHFIKBL2HNKMA>I<sM>@HKBRE:GBLM
HE+MRBAK:GLBMBBEHH=>K&M:EBRBKEM_.B@@G@IA> L A:O>>OHEOMEP<HF>1:KIVH?
: ?HGM:FBERG=P>K>MHGMBF> L>I:K:M3<:M>@HK&RRP>K>BGBMB:EER@ GEBG=>I>G=>GM
?HGMIE> NL>BGF.EBH<D>MHDIPA>K:I:<> P:L EBFBM2A>RP>KXGHNM-; K:<>=:L M>Q@MGML
;NMP>K><HGLB=>K*EN:;E2HK==BG@FIA:LBLPBMABBHF:GM>QE= LH;><:F> [:KMH?MA:R>M
H?HIMBHGE= >QM>GLBH@HGMILL>LL>AA> MK:C><MHHRR >BLMAHIIHLBM2HKMA: :GLL>KB?
<M>@HBSL L>KBPHGMEO>ABLMHKB$EBERIL>=?HK-BLIE:RIGERNMBAVMA>MA <>GMNKR>R
;><!F> LLH<B:MPBMWAFH=>KGLMA>MB<E>:GG=LBFIE¥K>L>GM:MB#@:0>GHP;><HF>
O>KRHINE:K?HHWI>QM ;EEx<DB@@ RIMBIEKLE:; L>KEPHGMLG ;> NL>=L >BMA=BLIE:RIKM>QM
=>|>G=BG@ HG MA> <A:K:<M>KBLMB< H? MA> ?HGM =>LB@G

5*,45.==;

Figure 3.10 Example of Blackletter type

E:<DE>MMAKMAF>=B>0:EH=>EPHWAZBKEHAO:;;ESMRI>IL>>#B@NK> &NBLELHDGHPL



; *912, .<207

EH<D$HMABKK:DMNHKE= "G @EBLA>EHHBMABHGNVM>@ HB{R>:ORG==KD1A>E>MM>K?HKFL

:KSH?M>GIG=>GL%=INMVH@>NWBE& B RI>QEH<BXK>:MBG@KD<HEHNWHG2HK |:@>\

>MP>>G  :G= Q@QK>RHINMVAMH@GEHGM>RANLN: FIHG$?. FH=>K&I>Q@>BL>MP>>G
:G= @K>RA>SEHHBMAE>MM>K?RRBLBM:K-MHK>:=MAB@> ;><:NL>E>@B;BEBNGHM

MA>BBKRMG<MBHBBIMH=RA>;>NMRI"MAZHGKE=MAZHKHMAHHHDP:L MAKBF:KFRQH:E

?HK:KERN;EB<:MBHBHDLP>K><HGLB=>KM#$ H;,C><MP>EM&=;>NMRGHMHE>HR F>:GL

MH <HGO>R BG?HKF:MBHG

>6*72<=

Figure 3.1L Example of Humanist type

%NF:GBIMGM>: ELHK>?>KKHWAEL 3>G>MB &< NLSMASRSK=>0>EHIBEG=KHNG3>GBEBGIA>
FB= MA>GMNKR#A#B@NK> 1A>BEK>LB@E FH=>EEHOMAEB@AMBIGL>KE>MM>K 2#B<-L
<:EEB@K:HRIA&M:EBAGF:GBIIKBM>KA>=>| B@ GEWMKHRMK>IEB<:MSR HMAx=A:K:<M>KBLMB<L
?HNGEAMABIKBMBMRBG<EN=BSEMBIEKB:MBHGL@ERIE>MM>K?MREMPKBMMBSNF>GM
IHLL>SLL>#HKBGLM:G<ZHGMHNEA.O>NI MH =B2>K>GEMP>K<:L>L MH>M |: @>PBMAGNF:GBLM
MRI>P>KSMA2BKKMF:GMRI>LLAHN@AA>R>KFN<A>:LB>KIHK>:=:G= EB@ANGKHAE @>MA:G
;E:<DE>MMAKRVIBEE :M>OBLN:EERDG=A>ORV>QBH<BG&EHGMKMIMAZHG ML A:O>><HF>
:<<NLMHF*H/A6NF: GBI GMLO>E BMEHESMK 2 MP>>GIAMAB G- MABRMKHD>IMAEMKHDKE
NLN:EER:ORHO>K:BRA>Q A>B@#M ANF:GBLIMIGBLLF:EEKHFI:K>=MHHGM>FIHK KXRGMG=
MABF|>=>LINB<BHFIK>A>GLBBG&E>@B; BEENRGBINMGNM>GHM?MMNL>2HMA> LK LHGL
MAHN@A>SK>P>EK>LI><Mp=<:NL>SMA>KR>MABKB @ BBtESE HF:GRHMA2KIGM;:L>= HG&M
BIBFIHKM:GM>F>F;>KMA:MA>PHGIREK> |>K?><IMM<AMIMA>:KEB3KBGMBG@AGHEH@B>L
MA:MAHIE>LL>KHNEGHMN: O>KBGMBEN KB @&¥=>EB<:REHGMIHGML:O>0OHEOEHG @ L Bi#>
M><AGHEH@B<:E :=0:G<>F>GML H? MA> IKBGMBG@ BG=NLMKR

"Q:FIE>L H? ANF:GBLM ?HGML BG<EN=> >GRB3&HSGINNKMB: >K3>RGCGMHG
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I5- $=B5.

Figure 3.12 Example of Old Style type

,E= LMREHGMELHDGHPGL $:K:E=>?HGMK>MA%S>QM>:| BG?HGM-LB@G= MA>BKIREBLMB<
=>0O>EHIF>GRHK>=KBO>RB MAM><AGHEH@BxE<>F>CGNPIK>LL>LG= MABFIKHO>EDBEHR
ING<A<NMNI>E#EB@NK>  #HGW>LB@ G- GVERQIEHRAAHLLB;BEBNIBAA>SBK=BNR ;HMA
MAB>M:EHMAING<A>IG=MAZBEBMBMAK>LL>IG=MA>BKKL 1A>E>MM>K?H#KH> FHK>
IK><BLMA>BKKBPHK>~=BLMBGANKHGMKH'MAEMKHP>B @AML :ELHBG<K>:L>6=MAK>LL>L
ASEMKNMHNA=>L B @&-=B=GABLMNWWMFLA>:BF HMA>IG>P?HGME:L>MEP ;HNMK>IEB<MBG@
MA> EHHD H? A:G=PKBMBG@ :G= FHK> :;HNM K>?BGBG@ MA> E>MM>K?HKFL MH <K>:M> : EB(

"Q:FIE>SLHHEMREMGBG<ENSEHN=RE= OMRE}K:GCHGGLHG-:E:MBGHKI>MN:E:GMBG=
0::HG
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Figure 3.13 Example ofr@nsitional type

?>P<>GMNKBNM>FHGMLB@Q :@:B&>?BG>G=MABIBFMABFI>MNLF> ?KHEK:G<>G=MA>
"GEB@AM>GRHGM->GRHGM>K><K>:M>EHG@AK:MBHG: BB GKBIEFIMAMBF>LA>LMKHD>L
P>K><HGMK:LIKMABMA>KRABHIBGLMKHDG= O>KRIAB®; LMKHDX®i= MA:>KBPAB<A
<:11>= MABEMKHBB-GHML>K:<D>MBG®IEKHNG=BEG&>KG>WKB GM>KL>HBIAGIPHMKHD>L
1ASE>MM>K?MKIHBEG EHHMA:BFIEB>HA>SR>K><HGLMKNENAASF: MB<:EGR. G<AHKRBMABG
: @KB= 1A>L> G>P ?HGML ;KHD> PBMA ANF:GBLM :G= HE= LMRE> MK:=BMBHG :G= <>:L>= MH |

"Q:FIE>L H? MK:GLBMBHG:E ?HGML BG<EN=> :LD>KOBEE>:G4HBEG: ALHNKBBHKK >
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8-.;7

Figure 3.14 Example of Modern type

*H=>KG?HGM{>:ELHDGHPQ |B=HG>tG=M:D:MAxHGMKHUMIKMR-MAMK:GLBMBHGMEN<A
FN<A?NKMARKCH#B@NK>  H=HGBLG >Q<>EE>QNFIE>?HGM G>:KERO>KRH&S ;KBG@H
FBG-MA>QMK>EHGMKHMMUAB<G= MABBIKHD2A>#K>G<AF:@B=HNG=MA&M:EB{&-HGB
P>K-MA2BKMYKBGIZABEL B @M REH AN ; EB<&MECHKMMKB; NEB@BMAAHF: GMBK-KBHE"
>LMA>MB<L

[HF:GMBE€>MMsiE ;> >QMK:HK=BG;KXBEMB?NNMMA>R:<DMAEHPBGE*= LM>:=FKARMAHR? MA>
[>G:BLL:G<PHKFL&BIMA:KARMAAB<BGOBMAIK>:=>KIEHGMMAN>QGE K>:= 1A>LM:MN>LINKFL
H? /HF:GMB< E>MM>KL BGOBM> MA> K>:=>K MH LM:G= HNMLB=> :G= EHHD :M MA> E>MM>KL BGLM>:=

1A>F.CHKA:K:<M>KBIHWBKE>KGHGM>>QMK>EHGMK; EMP>>®IAB<G= MABMKHD=E>:G
NG;K:<D>MABKEBRGKB?G=: <HFIE>SM>BRKMBQEL1LA>L*HGMLO>G :EFHLM><A:GB<EHHD
S><NLSHMA>BES<BLEA:KI :G=<E>:AI>:K:G<> 1A>RELHHLL>LIG >E>@:GMA:NHFIEKF>GML
MAKMBF>KBHMASRF>K >BG*H=>KG?HGNH{>H?M>M.>=L =BLIE:RHGME=<:GLHF>MBF>t
NL>= ?HK M>QM MAHN@A O>KR <:K>?NEER

"Q:FIE>L H? FH=>KG ?HGML BG<EN=>#>GB<> 7:I? HHD +>P :E>=HGB: H=HGB :G=!B=HM
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0B9=2*7

Figure 3.15 Example of Egyptian type

"@RIMBEBEELHDGHPG@ LE:;L>KB2IN:K:>KBIKE><A:GB<E>>#B@NK> 1ABk:M>@HKRHGM
P.L <K>MBGG@QE:BGVA> L \ : =>LB@QRIK>LLBHBIABG=NLMKBEHENMBY&:M>@HKR
P:.L G:F>="@RIMB:;6<:NL>H?MAINE:KBMREBVABG@RIMB:GM>KIHE>HG& K>MNRKHFE
MAK>> RE@RIMB X8 1>=BMBHG G:F> HMAEMREL GHMABGE#HPBMAR>E>F>GMW'@RIMB:G
<NEMNK&>LMRE®* <K>:MBGBMB?HEBLIE:RHIR;NMHO>KA=>GMNKBHGMBDE: K>G=H&O>
;><HF>IHINE:K?HK>MMBG@EH<D><:NL>MA>RHGM:BA3IN: EBMRH; C><MBGBMRMMBEEE
MK:=BMBHG:E

"Q:FIE>LH? @RIMBTHGBIG<EN2*B<BG:GL:G=,? ?B<BG>*KBE:K>G=HG5=>0>KKRRI>PKBM>K
?HGM
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$7<$.;2/

Figure 3.16 Example of Sans Serif

0:GLL>KBPHGMLO>>QBLM=BG<%<B>QUBF>LNMBN:L HGEBRGVMAE:M>MA <>GMNKR:VHGM
=>| B@ G GVKHGLBaKFHOB G B Z&~ E>MMBAE>MM>K?HUFEHGVIA>BIRG L>>#B@NK>

1A>SL*?HGNMEK>BGBMB<HER B=>KH#HIKB:MEGERHKIBMEBG@BLIE:RKIHL>LG=HGER
><!F> M>QUGNBOVMAA:G=LHMA>MA <>GMNKR->KGBLME ?BKLNGLL>KBHKFP>K><K>:M>=
HGMA>:KERNF:GBLM= HE+ MRE EEB@K:IABKFLNM>O>GMN:HARHKFIP>K>BG?EN>GR>=
H;C><MBO> FH=>KGBLM IKBG<BIE>L :G= @>HF>MKR

"Q:FIE>L H? L:GL L>KB? ?HGML BG<EN=> 2GBO>KL %>EO>MB<: :G= DSB=>GS $KHM>LD
2% ==;24>=287<

X -HBGM $K:?BVIWE-O> HEEBGL6Y MMKB;:NMBHG

X)BG> ;R (>G S7K>R

X-EGY _6 0 MMKB:NMBHG 0A:K>EBD>

X HEHK9 ==0N;R OA:KD! Y -N:EB< 'HF:BG

X HE>L9-ABEEBIL 9)B?HE>L -ABEEBHNYEB< 'HF:BG

X #="Q9"QIK>LLIMKR<BIHE<:>L:KY 6 0 MMKB;NMBHG 0A:K> EBD>

X _G9>Q:FIE>9H?9M>QNNIKH-L LM>E:SHY 6 0 MMKB;:NMBHG 0A:K> EBD>

X IRIHQK:IAR9EBG>9M>KFLO:EMKGAB-A GKB:GY_6 0 MMKB:NMBHG
0A:K> EBD>

X IN=HE?9(H<A9@>;KH<A>G>90<RKBYM>TEB< IHF:BG
X >GLHGY9 90>GB<>9E:>KRIBRiL K;H@A:LM WN;EB< !HF:BG
X $HN=R,0-><BF>R $>K>=NEEY 6 0 MMKB;:NMBHG 0A:K> EBD>
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X :LD>KOBEE>0R<:NE %NGMN:EB< IHF:BG

X IB=HMO:R -B>KK>/N=EN?_6 0 MMKB;:NMBHG 0A:K> EBD>

X EK>G=HR '>OB:M>LF.KMY6 0 MMKB:NMBHG 0A:K>EBD>

X %>EO>MB<:0I><BF>B $:K>=NEEY 6 0 MMKB:NMBHG 0A:K> EBD>




:8;:=4>4:9,7 #<49.4;70= F %>< ,>0240= 1:< <892492 &3492= 0>>0<

70B ==

4 > A:0>:GRPHK=RPHIKMAZKNLMK: MBRAS>PA>GG BGM>KBKk®-BK><MBBERA:MP> G>>MIBDGHP
)JHN= F>LLR<ENMM=>KEtR1A>LPHK=L >QIK>LHNR>>EBB®@BGCE@®O>KPA>EFRSBLN:ERRHGM*EMM
D L<K>SE:@> 4 > G>>MASMEQIK>SLAHPNGIE>:L:GNNL>KQI>KB>@BIMKBEHMGHRPA>SK MEBK><M
HNK :MM>GMBHG G>QM I[4KKM>K

&? >O>KRMABG@ BL >JN:E GHMABG@ LM:G=L HNM K:=E>R

1A>IKHI>KHFIHLBMBHGBLNAE>F>GA>G>K: KBHMGEBBLNLM: ; BEBBDMEG A:G<HHH=MAKHN@A
<HFIHLBMBB&@>G>K:MK=>MA:M>0>GNMBLN£A:HL!>LB@ G>KIL<HFIHLBMBHBIERONA>BK
PHKIMF:D> MAK>:=>KGMMA>BKRKDG=>QI>KB>G<>B@GOBKHGMS&HMI<:EFR>MQ<BMBG@
IJNB>RENBGM>K>LMBE@:SBG=>LB@G2HK-Q:FIE> <K>:M=L@KB6&= :IIEB>L:G HK=>KIHMA>
MRIH@K: I AB=F>GNM>: MBGERIFIK>A>GLBAB>K: K<ARBE>LB@RBLM>BIBGM>KIKBGBZ>K>GM
P:RL BG:@>LG=LIK>:=LBLLN2M>BLLNE&MAHIRD:GBS:MBHA:EI>BLO>KL:MEBEAE:GG>PBMA
MAHN@ZM->IMABM:G ;> NL>-MHKH=N<NGBJING=>Q<BMEGR&ENMIA:K>F:BGIKNAHIAKNE>L
=>M>KFBGEHMAHO>K:ERLM>BGBMBEERQ@ G¥@:GBS:MBHBEG<BIEK>:M>?K:F>PHKEHK
=>| B@G PBMAHNM =>M>KFBGBG@ MA> >G= K>LNEML

HFIHLBMBH&HRE>L:G ;> NL>-MHD>G>KM#HGM>GW>EH. HIQ:GBBMA> :NA:NL :KMBIG4
=>L B@GtKEHHAHER + @RK>:M>= >KBHA:BGMBGRK:EEBB@ L>MBGLMKN<NBH®EQ@ G
I:BGM>K NLBG@ MA> M>E>IAHG> %>K> BL ABL :<<HNGM H? MA> >QI>KB>G<> PKBMM>G BG

&G &HK=>K3R M>E>|IAHBKHF LB@MHRBO-BGMB@@HK<>E:BG:F>E&A:= MA2:<MHKRHEHK

<A:KM?HKF> :G=&LD>M<ABR |:.BGMBGHOK:IA:I>K M MAHMASIG=H?MAM>E>IAHGA2:<MHKR
LNI>KOBIA#KMAE:F> DBGH?:I>K =BOB=B&VHIN:K>1%>MHHEHPAGMA=B<M:M¥#%1>LBAIAHKK><M
IHLBMBHG &M P:L EBD> IE:RBG@ <A>LL ;R <HKK>LIHG=>G<> | *HAHER +.@R

I>LB@ GBGHRNAE>F>GBGNMHMKHEEF IHLBMBHGHFIE>QG=>OHNKBMIPG;NMBG<K>LBG@ER
=>| BQGK&>BGC@D>=MKK>:M>: L MHFIHLBMBH®&IBVI>MA:MMABKHIESPBEHBEF IE>F>GRN<A
EBDHLSEHHAHER +:@R>LB@G&%EMH> :;E> MHF:D> LMKH&K#F-IHLBMBH®BVI>EG=ELH
<HGO#PMA>BRLM>RAHKPAHPMHIER MA>RNE>G=AHPMHIER MA>EHVASIR>M:BG&>E>0:GM
?K>LAG>LL

7429809>

Figure 3.17 Alignment
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EB@ GF>&¥P>HIHEBGBRI@AKMHI;HMMHEB=>IHKFB==EM?. M>Q¥HFIHLBMBHKZ KHNIB&GT
@KIABE>F>GMG. |:@> ,?M>G =>LB@GEFIHLBMBGXEN=>@ KBRA>K-MA>*EB@ GF3&M>QM
;EH<DL BL =B<M:M>= ;R MA> =>LB@G H? MA> <HENFGL H? MA> @KB= L>> #B@NK>

1RIH@K:IAB<:E&RKBSHGEBRE) GF>BBAEN-ENLE>?MELH<EE>E>?UNLMBHMEIC @ @ ¥KB@AM
?ENLKAB @ Al H<: EE>KB @BNLMB PB¥A@ @ B=?M>GMK>G=?NEERLMB 7BsKkMB<EB @ G FE&M
MRIH@K:IBRILN:EERGDMEL>EBGEB@GF>GM_>EBGR KBS BLBEB @ BMEMP: KA BIE>.GM
?HK E:RHNM H? MRI> :G= BL MA> BGOBLB;E> EBG> PA>K> ?HGM <A:K:<M>KL LBM

O>< =>

HGMK:IBU OBLNEOBMA:BG<K>:LMAEI><B:EA:K:<MHHMAE>F>GMA:M:O0>>>Gl:BK>=
HGMK:UMBLMHFIHLBMBRI€K>:MB&&: BFHBGMG=:==L>G>XRR5=0OBLNKEG @MH <HFIHLBMBHG
2LBGE@HGMK*®;E>INLMH-BLMBG @WSEN:EBMBIAIHG>H;C><M <HFI:KBG@B?>K>G<PBMA
:GHMAXKIF> P:RL H?<K>:MB&#EMK-ENIG @E>F>GBOGVA=> B@BG<ENMANL>H?<HGMK.LMBG@
<HEHNKBS>LG= LA:I>L 'HA:GG>EMM>G->LB @& LMKNBAHKMBIMMA>=NA:NL ?H<NL>ABL
K>L>: KEOVIARHG <> IW<HGMKBIGWM A HFIHLBMBBHS<HEHNBMAEB IHNA<HGMK 18> :1IEB>=
MEHMAIAXHFIHLBMBESMASMFHLIA>KS?: =>LB@ G KDY%BIEBIBG<EN-MA>LUBKBG @K >
LF:EEA:K=LH?M ABXIABEB @ANORLMK: B @XKD ><HG M B G NBENL> K F B M =< E8B M ME>>MHNK
IHBGMENGHEB@AKDEHNEH?ME:<DPABMEMKHB@ED =B:@HGBK<NEHK =>LB@®>LNL>H?
HGER HG> DBG= H? <HGMK:LM ;NM NLN:EER HG> =HFBG:M>L MA> HMA>KL

7:?< 9>< =>

'HA:GG>EMMEGHPHKD>PBMAHGMKBM®ABIL>FBG:MA>HKR<HEHNB==>M>KFB G4 MA>KK>
L>0>G DBG=L H? <HGMK:LM

Contrast of hugd<<NKL PA>G : AN> HK <HEHNK BL L>I:K:M>= ;R ;>BG@ HNMEBG>= BG ;E::
EBG>L 4ABM> EBG>L P>:D>G MA> _LMK>G@MA™ :G=:11>:K:G<> H? MA> <HEHNK :G= MA
MA> PABM> EBG>L L>>REKBSMK:LM : ;E:<D EBG> :KHNG=: <HEHNK LMK>G@MA>GL |
11>:K:G<> H? MA> <HEBE> MA> <HEHNKL :KHNG= MA> ;E:<D EBG>L :1I>:K MH ;> EB@A

Light-dark contrasBL MA> <HGMK:LM ;>MP>>G EB@AM O:EN>L :G= =:KD O:EN>L
Cold-warm contrask>?>KL MH MA> <HGMK:LM ;>MP>>G <HHE :G=REKFHEHHNHNKK >

MA> K>= HK:G@> :G= R>EEHP <HEHNKL H? MA> <HEHNK PA>>E PABE> <HHE <HEHN}

:G= INKIE>

Complementary contralL. MA> <HGMK:LM ;>MP>>G <HEHNKL =BK><MER HIIHLBM> >:<A I-

<HEHNK PA>>E

Simultaneous contrast<<NKL ;>MP>>G MPH <HEHNKL MA:M :K> :EFHLM,&MFIE>F>GM:KR
<HEHNK BL HG> L><MBHG MH MA> E>?M HK KB@AM H? MA> <HFIE>F>GM:KR <HEHNK

Contrast of saturatiolk>?>KL MH MA> <HGMK:LM ;>MP>>G BGM>GL> <HEHNKL :G= M>KME
<HEHKL *NM>= <HEHNKL :lI>:K =NEE>K PA>G IE:<>= G>QM MH BGM>GL> <HEHNKL :G-=

11> K FHK> OBOB= PA>G G>QM MH : FNM>= <HEHNK
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Contrast of extensiod>?>KL MH MA> <HGMK:LM ;>MP>>G MA> :K>: H? HG> <HEHNK :G=:G
IB??>K>GM :K>:L H? HG> <HEHNK :K> G>>=>= MH ;:E:G<> :GHMA>K

#HKM>QMHGMKBLMAB>0>=R NLBG@KB><HEHNKEKBG=L:GLL>KBWRI:MRBEMA:M>GHM?M>G
I:BK>=HKMRIBBAE:<>H?:G BF:@>L <HGMKB®E>F>GMBFBGBLAYA>E>F>GM@BGIH>>E
LBFBE:K= MA> E>O>E H? OBLN:E BGM>K>LM =><K>:L>L

8:3,=4=

?H<:EHBGBIG <HFIHLBMBHGLMA>R>MHBNF?HKMA>R>GC@: @PBMMAK>LM?MAS®BLN:E
BG?HKF:MBABIBl<:EE>emphasisG=BL<AB>0O>R F:.DBG@LI><B?BE>F>GitBEBANMM>GMBHG
MA>R>"FIA:LBL BI<K>:MBGK:IAB=>LB@RSF:DBGERGERG?H<:EHBGI3=<E>:KERIA:LBSBG@
BVR IE:<BG®A>E>F>GMGMAY @>BAHLBMBHRGBAEK-MA>R>BLG:MNK:EERPGMHMAKHI>K
>GMIBSMAPHKD>LB @ GK:ERG==BMBH&EIHLBMBHKBE<BIBAHNIIHKMAAB>K:K<AR
<HFIHLBMBHG LN<A :L <HGMK:LM K>I>MBMBHG HK FHO>F>GM

I>LB@G>NL>FIA:LBLMHLLBLOB>P>BR@B=->GMB?RBEEE: MEBFHKM:GE2>:<A>E>F>@6
<HFIHLBMBWR@®\:LBL BILMKHGEEFOMODBLNAB>K: K<ARVA>FIA:LBLG=0OBLNAB>K:K<AlR>:M>
HK=>FHIA®B>P>{EHPBGIA>R>MH>>MAZBKEE>F>GMBFIHKM: GMA>AL><HGMA>A>
MABKG&=LHHG $K:IAB<>E>F>Gi@LBEBKEHL>FIA:LBLR <A:G@BB@&BS>BLNHEM>GLEMRINK
<HFIE>QBM&BJIN>G>LL IE:<>F>GM HG MA> |:@> :G= K>E:MBHGLABI MH HMA>K >E>F>GML

@809>

Figure 3.18 Example of movement

*HO>F>GHELF:=> ;R <K>:MBGELNEGLM:;BEBEBIFHMBHG IAHMH@KNA:NKMABF:@>L
LAHPBG/IA>Q:FIESBGB@NK> K>MBO@BEENLBFFEHO>F>AMHMH@K:IABHEEKRIBLMB<:EER
BLGHMB?ZB<NEM:NL>: ;ENKMK:GLE:BGMHHO>F>GROMAFBG-H?MA®B>P>%HP>0>RBLGHM
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MAHGERIMBHGIK =>LB@G>KHFIHLBMBHG :ELH<AB>OFPHO>F>GBMMAXK:IAB<E>F>GML
K> KK:G@BG P:R MA:MBK><MA>R>MHFHO>BG LI><B?BBK><MBHGLN:EER <K>:MBG@
=B: @HGVRA:M:D>MA>R>NI MIMAKB @ANKG>HIKP:KEHMBHEEHPGVIIMAE>XMHKG>KDP:K=
FHMBHGHO>F>GM:G :ELH> <K>:M>NLBG#D>KE:|IBEE@G>LMA:BFIER=>IMAG= =BLM:G®
;><HFBG@®@H@K>LLBOEER>G= EB@ABSWHGFBFB<DBG@&MA 2LBGEIRIH@QK:IAR: OBLN:E
F>=BNRBLELHG HIMBH®>KE:IIBG@AK>QEH<DIG=HK_ >GM>G=A><MBOIERMHMA>IMA
:G=FHO>F>GMAHN@¥>LMKHR@B;BEBYB- :KLHGBL =>LB@EGAKH?MMNE>MABIL><AGBJIN>
MH <K>:M> FHO>F>GM BG ABL PHKD

%.,70

3:KRBA@:E>LBSBIHGHMAF:.CHWHHBO/IA=>LB@ GMHHE;HR GC@BA®&:EBIBFIHKM: G4
MPHE>O>HIA>?BKBMNK>ERHFIHLBMBHG:E<HFIHLBMEFG=0D:KB>BBJAEBSHBMIE>F>GML
ME> =RG:FB<G=>7?><MB&2EBMA>E>F>GMNIO>MAL:F> OBLNEE>B@AWA<HFIHLBMBMBEE
?E:MGHMA>KI><MWHD:KB>E<:EBL<HG<>IMNEER. =>LB@BLN:EER MHKMNEBSK>E:MBHEG>
>E>F>GMGHMAMASB>PB(BGLM:GMER: @B&SBL<HO>KBUGRRABBL @K>FRAMAHYEG@:@>
MA®B>P>&K=:==: MPBMWIAFP>LL:@>F;>==>=BAIA=>LB@G@K>2):FIESHMABLIMA>MABGD
LE:EE = <FI:B@B? MA> L ?HKEDLP:@>G >>ME>

1A>L>KBBIPBMMR->G@: @BGWE:RLHGAHPP> I>K<>BQBS31 ABEBLMHKBIBPBGIMGR-IE:R?NE
:G=IK>L>GMEEEG>UL=>L BK:;EON;MB><:ExB?>K>G<>HGHM D> FN<AOBLNHFI:<M;NME: Q>
HG>IK>0O>KRK:F:MB4A><HG<>IB=<HGMIHIMIKHC>KNHNE>M>KFBGA>E:MBHGHABL E>
=B?>K>G<2HK <HFIHLBMB}KX@>=B?>K>G<BOA.<:E3K>LNBMNK:F:MBG=>G>®>MB4 B@G
<HGM>GM PABE> LFEE>K<BR BG L<:E> K> :IIKHIKB:M> ?HK IKH?>LLBHG:E :G= BGLMBMNMBH!

#<:B484>C ,9/ >30 0=>,7> &30:<C :1 (4=?,7 $07,>4:9=34,;=

-KHQBFBNIRE>F>GBIL KVH?S>LM: BAA>HIRPRB<BL ?K:F>PHKBLI:MB:E>E:MBHGIZABILEH|>=
BGVA> L ;R MA$>KF.GILR<AHEH@BQM4 >KMA>BH-KE?@:GEE>KG=(NKMH??D: 1A>
M>KB>LM:EM:GLunified whole,:G=IHBGMMWANG=>K ER&&&E > MNEMKN<MHKABK:F>PHKD
$>LM:BRHKDI><:NL>MA¥BG=_>>DIMHHI®:GBOBLNEG?HKF:MBHEHFIHLBMBHG :MNLBG@
$>LM:EKBG<BIEE=>M>KFB&HR><AHMA>SE>F>GNBMABRGM>K RENIAABRMA>KILMB:: E RS
MARRLMAK>E:MBHG LABHLIKHQBFBNWIRI; C><M{>@ :K=EHRLA:I> LBSHK<HGM>BGEB<:M>L
: <HGG><MBHEK>K>LBQLB<$>LM:HKBG<BIE>L LBFBE:KBMRHGMBGN:MBHRE&HLNK>
IKHQBFBMRB@NK> @KHNG= :G= LRFF>MKR :G= HK=>K
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Figure 3.19 Similarity

4A>G OBLNAE>F>GMIO>: LBFBEUWA: 1> HKEHHR. HG=GHMA>KOB>P>RBEH?M>G1GG>MA>
=BL<K>XWFIHG>GMI=L>> |:MM>KB@KHNIBG@#B@NK> 1ABE?><MG;> NL>MKK>:M>
LBG@HEEENLMKBMBEGHKF>LL: @2KHE L>KBH2AL>|:K:M>E>F>GNIBFBE:KBIAR-=BNFLA:I>
LBS>3xHEHNHKM>QMRREMKB @@ >k LH A BFBE:KBWMRL>GLH?@KHNIBREEE LMK>G@MAKG>=
P>:D>G>= ;R BG<K>LBG@ HK =><K>LBG@ MA> <HFFHG:EBMR H? MA> BG=BOB=N:E >E>F>GM

87=27>*=287

Figure 3.20 Continuity
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HGMBGN: NEBAEY>G=>G<RIAFBGMH>> LBG @& MBGHEBEX<HGG><MBMBXMA:GBL<K>M>
<HFIHG>GME>#B@NK> 1A>>R>BI=K:PGEHG@:MA EBGHKNKO* EHG@®MA>IBEGHN@A
IKHQBFBMRP>>H;C><N#HLH 1ABIM>G=>G<B ;> NL>MHHBGMHP:K:5HMA>K>F>@BJIA>
<HFIHLBMBH®HK:P MA>R>KHNG=<HFIHLBMBHG>R>PBEEHGMB@HG WAEMAHIKEBK><MBHG
LN@ @>LRMA=HFIHLBMBBASBA>AGVA=HFIHLBMBIBSL<HGMBGNBFH@ MAR@>=BF>GLBHGL

58<>;.

Figure 3.21 Closu

EHLNKBL =>LB@G<AGBINEML>IMAFBGH M>G=>OUMRHFIE>MBG<HFIEXMI>L L>>#B@NK>
1A>IKBG<BIEEKDBMASB>PB{@BO>GHN @B LNES ?HKF:MBHE <>BOx<HFIE>MA: 1>
BAAG>@:MBD=> &G LL>G<MAPBG= <EHL>?HKFH;C><MIKHFIHLBMB&®IA>Q:FIE>;HO>
MAMKB:GBIEHKF>:R MA®B>PIKFBG=PAB<R:GMMHKEHLMAEA:I> ?HKF>:R MA®:IL:G=
LE<>LHMA=C:<>GMBK<E&=EBG>1A>|:KMBMKB:GC@RNMEBBGE:<D:ELFABGMIMAFBLLBG@
LA:I>



1*9= <207 5.6.7=< .<207 ";27,295.< *7- 8698<2=287*5!;,0*72C*=287

"8 A262=B

Figure 3.22 Poximity

-KHQBFBBIRS :KK:G@>FAGME>F>GMA:NK>:M>G LLH<B:MBH&>E:MBHGEMR>>GIA>H >>
#B@NK> &BG=BOB=-NEEF>GML>LBFBEMA>RBEKH;:;ER;> I>K<>BO28BKLUM: PAHE>G=

L><HG#E =BL<K>HFIHG>GMIZ?EBDMA>Q:FIE>;HO> LHF>H?MAXHFIHG>GMHKAVHK>:M>

E:i@> PAHE>LBFBEX>F>GMLBMBHE*R ?KHAMAFR:BGLA:I> PBEELH> :LLH<B:MPBMKA>
E:l@>3A:I> &AOVMABLL> MA®DB>PBGM>KIKAMIEL ?.EEBE@HKP:R ?KHRMAR:BGLA:I> 1A>
LA:I>LNL>=HGHMO>MEP @>HF>MKMBK>:MAA>?><MIKHQBFBNHR <HFIHG>GMIO> LMKHG@
<HFFHG:EBBRA:I> <HEHNW>QMNBSHKHMAXBLN:EIMKB;NB2<AB>OKHQBFBMRIQBFBMR

<:G :ELH ;> :<AB>0>= PBMA =BLLBFBE:K LA:I>L :G= M>QMNK>L B? <E>0O>KER :G= <HG<>IMN:EE|
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Figure 3.23 Figue/Ground

#B@NE@KHNB+E =BL<NLL>KEB>KMBBL:KMH?$>LM:BWA>HKRIP> IK>L>GBM>K>@:BGLABL

IKBG<BIE>L<KB;MA*BG®+ M>G=>GMRL>>.L MPH:-B2>K>@BIG>H??H<NIBG?HKF:MBBEMA
IHLBMBG=G>@:MBO%=> L>>#B@NK> &NMHKDBMAHILE<>L:K>LN@ @>LMBBN@&A>BK
<HFIHLBMBHG

$B66.=;B *7- I;-.;

Figure 3.24 Symmetry

ORFF>MK&G= HK=>RHEEHRAK>FBLMA:M <HFIHLBMBAGNESHMK>:M>L>GLH?=BLHK=HK
BF;:E:G<>L>>#B@NK> ;><:NL>MASB>PR8HELM:MBFMKRBGE>GM:EEKRHK=BK:MAMA:G
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?H<NHGMA>F;>==>=<HGM>GM IAHMH@K:IABXFIE>BGIB@NK> BI<HFIHL>3 RFF>MKB<:EER
:G=:EEHPMA®B>PMHKHG<>GMKEIHA3B @ NBGVA>GCMKAB>0OBGRFF>MKBG <HFIHLBMBHG
‘ELH @BO>L MA> <HFIHLBMBHG ;:E:G<> :G=: ?>>EBG@ H? A:KFHGR

Figure 3.25 Example of symmetry
and oder

$3C>38

/ARMARBIBGM>@MIEAE<BG@? =>LB@BFIHLBMBBEBLELHG><>LL:RRIKK>:MBGA@IM>KG
NL>-BAVA>Q:FIE>BGIB@NK> 1A>1:<BG@? K>I>:MBGEEMBASE>F>GMK>@NEKBKK>@NE:K
BGM>KCHBUABG>LB@EM>KFBGH>G®>MBREBMR <HFIHLBMBBIKELHK>:M>l<HGLBLM>GM
:G=NGB?RBG@ ;:<D=KHI ?HK MA> BGMKH=N<MBHG H? G>P >E>F>GML

IARMABLMA>?><NMH=N<>BG F:@:SBG3#KHHD,R O:KRBGM@AKE:<>F>GM?>E>F>GNBMABIB>
@KBMKN<MMNCS<A:G@BGVA=>GLBMRE>F>GMNB= OBLNMHGH?”MARIK>:=LMK:GLEB®MH
KARMARBBLNZS>®RL MASGXER?>:<Al:@> @KHMK . AKBGIARMARBIMA® ENFA:NHGG><ML

HG*: @>MHAS>QMBM>0>: ><NKKMAMF>IG= <K>:MHAHO>F>GM>GLBHES >SFHMBH@EN>
BANIAZHGM>EAHG OB>P>KIG=>KLMNGAXARMAF?. ;HHD: F.@:SBGHK P>;LBMMA>RBEELH
IIK><B:M> MA> O:KB:MBHGL MA:M ;K>:D PBMA HK ING<MN:M> MA> KARMAF :G= <K>:M> BGM>K
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Figure 3.26 Example ohythm

$0:0>4>4:9

[>I>MBMBHG:M&BLN$HGLBLMB&® >=>L B @GB®BLNEE=>GMBMB=:AL NLBA@\E:F> LMRE>
H?A>:=EBGWAE:F> LMRBESBGBMBIBEM:EIG=MAE:F> L>M?>E>F>GMIKK>1>:MBGI&E:F> ;:LB<
E:RHNM ?KHF HG> |:@> MH :GHMA>K L>> #B@NK>

"Q<>LLBOI>MBMBHB>O>KK>:MHAHGHMHGRBINLN:EHR>:=LMHOB>P>KIK>=HF.G= =NEE
NGBGM>K>=NBBIBMBHEIA=>LB@G>K.NKMKK>:M>=>L BABLM>WA:MEHPMAK>I>MBMBHGL
PBMAB®IE> EBO>ER BGM>K>LUMBS@MSIK@ > 1A>>Q:FIE>;HO>NL>L LBFIE:R>MAKNE>NM
><NL>MAKNEXEEHPHKHEHNB=<HFIHLBMBH®&:E @>}:<A=BL<K>W¥FIHG>@UL BGM>K>LMBG@
HGBVWPG.L BBIPBMABBPAHEXRHN:GGH@HB=>Q<>LLBOsi>MBMBWKIIE== LHF>OBLN:E
;K>:DL :G= PABM> LI:<>L PA>K> MA> >R>L <:G K>LM ?HK : PABE>
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Figure 3.27 Example okpetition

,7,9.0

:E:G<> :G= LRFF>MKR>BFIHKM:GM.B @G :EBMB>¢:NL>MA>K>=>>|ER-F;>==>=BGANF:G

I+ ><NL>HNKH=B>IK>LRFF>MKB¥{E A:0> LMKHEEGH<B:MBEEL:MBL?:<MEBMBA>GMK>=
LRFF>MKB<H B@@&:G<BG@BLN**=>F>GMHFIHLBMBHGEHFR MAM>GLBHGE @ KHNG#A>
=>LB@G>*B@NK> 1ABBIBFIHKM:BRRHNBLMKHGO>R>GLH1M:;BEBMRASB>P>KA>G
P>EHHIM: =>LB@®> NL>HNBGG:M>GLHPA:MNKkHGLMBMKB@&@ANMG <> MELL>LIBMLM:;BEBMR
MA:MM:;BEBRVIBLLBGE® ?>>E>GLBRAGSB<A:G<HNGM>HAMHKHMABR>LL: @>>GMK=LB@G
<HFIHLBMBPRIKD>KR>EEHKM:;EX><NKBMR BGI4BKBG@GMPA:M; HNMHGMNEMINF:G=L
‘MM>GMBHG HK M>GLBHG HK >Q<BM>F>GM

AA>G : <>GMKHKLM:;E<HFIHLBMBHGHM>LBK:;E=>0>EHIB@&ALRFF>MKB<HFIHLBMBBG
MA>LM.MK:M>@RFF>MKR L ;>>G>QIEHKBEGK:IAB=>LB@EKIAE.LM R>KLG==>LB@G>KL
<HGMBGHBL<HOSKPLMK:M>@®Rs>>PK>LA RFF>MKR:L GH>FIBKB<KENE>NMBL@NB=3R
..E:G<BGMA=BLMKB;NNBH8BG>E>F>GMHNGMARI: <> H?. <HFIHLBMB&&G NG>QI><M>R

HGMK: I <HNGM>KIHEBGMBE:BGMHHEKHFIHLBMB@GRFF>MKR E: @+ A:I>L;:E:G<>LF.EE
HG>IBGM>GHEHNKE: G<>G>NMK:EK>:MBGIGRFF>MKB<H_ B@BSHM:.LR;><:NL>MA>KK>GH

?BKF KNE>L MH ?NEEBHPBL >Q<BMBG@ MH <K>:M> :G=>Q<BMBG@ MH L>> ?HK >Q:<MER MA>



; *912, .<207

Figure 3.28 Example of balance

40<,<.3C :849,9.0,9/ 8;3,=4=

OBFIERINM AB>K:K<BRIIERBG@5 HK=>K?BFIHKM:G##H L>MH?>E>F>GMhB>K:K<AB{E>K
BLIK>GMBGO>KR<>M?HNKEBO>G= BL =>?BGB&GAAK:<M>KBHYIBNIKHGM>FIHK <«IREMNK>
%B>K:K<ARS ;> O>KRHFIE>QG=KB@HKHNG BGLMKN<NBNEGBL @HH=Q:FIESHMAB&M:G
‘ELH> NG<HFIEB<:M3=EHHL%B>K:K<B&HFIHLBMB#31GO>R&BLN:BEEARKHN@KB:MBHGL
‘EE MA> >E>F>GML \ LBS> IEHEHRANGM MHG:E O:EN> :G=LH HG L>> #B@NK>

Figure 3.29 Example of hierany

$K:IIAB<=>LB@BE>IGHMEP:RL>F;K:<> AB>K:K<AR>K>K>LHF>F>LL: @>MA:NK>FHK>LNBMIvH
OBLN:6:K<ARG=<A:HL-NGD=>LB@G @HH=Q:FIE> 1A>L3IKHC><NRM>GIGG>MMG :N=B>G<>
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;R >QI>KBF>GMEEMBG = ;K>:DBGE>2KHMNGBO>KKNEH?OBLNIEMKN<M&BBFIHKM: GBMAH
F:M<A MA> LMKN<MNK> H? MA> <HFIHLBMBHG MH MA> G>>=L H? MA> IKHC><M

Typographic hierarchy BLO>SKBFIHKM:BR&>LB@G;H=RHM>@V.=> FHK><HFIK>A>GLB;E>
BFIHLBGE®=—MAKHN@RLM3FMBMEXRIMBME>MBHGELN;L><MBHeR>K:K<BRK>:MPA>G

MAE>0O>HEMAAB>K:K<AR<E>:KG==BLMBG @NBMA{EG>GHMABN; MBB @ BR=-B2>K>G &>

GHM?2><MBORIH@K:IARMLL : MHGEHB<LHWA®B>P>G=FNLMK>:MeE>:10:KB:MBHBIHG>
IBM<A :G=F>EH=R

%B>K:K<BRRILN:EER>:M*i BA@FBE:KEMRHGMKABFBEXE>F>GMO>IN:EBB&®IRIHQK:IAB<
AB>K:K<ARFBG:GNG= LN;HK=BG#HE>K> :LLB@GME>F>GRMA>GMA>IBI>GHN @A GMK:LM
>MP>>BIA>FLA>;B@ @8<=:KD>1G >E>F>@UMAPHKBFIHKM:GBM:L OF:EE>G=EB@ ANBSLL
:G= MHG>L BFIER E>LL>K BFIHKM:G<>

"O>KRAB>K:K<AR : FHLNBFIHKM:GMO>6=: E>:LBFIHKM:GMO>EA>>E>F>GMAMEEBMP>>G
MAMPHK>K:GD>=<HK=B®E#BS:G=IHLBMBPKEP>0O>BR'RHN.N;=BOBMAM>CGNBMNHA:GR
E>0O>EL MA> <HGMK:LM ;2MEG18 EBO>EL PBEE ;ENKMAsHKBBRMA> AB>K:K<AB<:E HK=>K

@HH= LMK:M>@R MH ?HEEHP PBMA M>QM =>LB@G BL MH :IIER MAK>> E>O>EL H? MRIH@K:I,

%2=5.

1A>?NG<MBHGVIBNBEA EMMK MM K>: =>KI 1 AxH GMIEGMAM>QIVH<D,?M>GVIAMBNBESBLN:EER
_?E:OHNK?NE" :G= |[HLL>LL>L : LMKHG@ OBLN:E @¥&:FB< :G=>G>K

$>+=2=5.

0><HG= E>@HEH@K: 1 &BOMAK>:=>KIA=BEBNRBLMBG @NBRA>GIRI>HBG?HKF:MBBIGABG
MAM>QEH<DIABIE>OHEPMRIBG<EN+EMN;A>:=LINEENHM>:IMBHGG=:GRMABSHRMA: MG
A>El =>M:BE :G= LNIIHKM NG=>KLM:G=BG@ H? MA> M>QM ;EH<D BG?HKF:MBHG

%A= +58,4

1A>M>QEH<BIMARHGM>GVHIIHL>=MMA>=BLIE:RNG<MBIGAMBNME=LN; MBME*¥2NG<MBHG
H?MAM>QEH<BLMHF:D> MAHGMEA® B; 6= > L RMEB@>0BLN:EER->KLLAHNE= :;E> MH
=><B=>B? MA>R P:GM MH K>:= MABL E>0O>E ;:L>= HG IKBF:KR MBME> :G=L><HG=:KR LN;MBM

1RIB<:EERVIRIH@K:1AB=K: K<ABREEH G OB ?HKF: MB&HED >G> HIHI><B?B<BMKH@K>LRKHF
MBMWHH>QBEH<DLA>@>G>HKHBGMESL>GVBG/ANMBNBEE MAPHLMBFIHKM: G4 PBEE L>>CR
FHLMO>KRHGABGBAHP: G>PLI:I>KBLL<:GG>2HBGM>K> LGN >FR K> =>KK>BGM>K>LM>=
BAIAMBMEA>RR <AHHLMK>:=FHK>=>M:BE&=BG =>IMBG?HKF:MBBUA L LH<B:MM=>QBH<D

2% ==2+4>=287<

X :EB@GF>GM ;R (>&K>R
X E:LM 9FHO>F>@RM RG=A:F )>PBL ¥N;EB< 'HF:BG
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X @>LM:EMOLBFBE:KBMR ;RLBIS '>7?

X @>LM:EM9<HGMBGNBMR ?KRRRG '>?

X @>LM:EM9<EHLNK> ;RTKGR>?

X @>LM:EMO9IKHQBFBMR ;RKER'>?

X @>LM:EM9?B@NK>@KHNG= ?KRR>G '>?

X @>LM:EMOLRFF>MKR ;R GGR?

X AB<:@H9PHKBEZ2:BIR 4 >BF>K -NKL>EN;EB< |HF:BG

X E:LL9H?9" 9IK>L>GMLY) + ;R )B;KIKR H? HG@K>N:KB< 'HF:BG
X #EHP>KOIHLNR-EO>L@:LILKY 6 0 MMKB:NMBHG 0A:K> EBD>

X 1:93 BG<BBMKNO>9)NB:88HNIR )>HG:K=H =: BG<B-W;EB< HF:BG




"<2,94D,>4:9,7 #<49.4,;70=

70B ==

HFIHLBMBHG®:GBS:MBHGFIE>QNM>O>GHK L HPA>GIIEB>=MH/IRIH@K:IARIH@K:IABL

: <HFIEB<:MP==BNRAVFPHKIPBMA BMHGM:B@ERPHE>O>HIBG?HKF:MBBGE:RG=<HGM>GB&t
K>INBKBNRHFIHG>GME> K>:=BGKHI>K.>IN>GLBMKHI>K-FIA:LBL@HHE>@B;BEBMRMKHG @
<HGMKMIMABN;LMK:MSR >E>F>GME>MEP HIQ:GBSMEEEHRIAK>:=>KL>:FE>LEQI>KB>G<>
PA>CGK>:=BA@Ax<HGM>GIB @ GBREMMRIK>INBK=EIMA:G=EBGE@JIAAB>K:K<AR?BGBG®@
=>L B@GBIB&EBLIE:RE>F>GRHRH<:BFIA:LBLG=:ELHKK>?BGBA@N B> M:BHIMAM>QBH<DH
BM LBML I>K?><MER :G= JNB>MER BG BML LI:i<>

1ABGBMA>IEH@ :GBS:MBHRL:E>AL _E:@3B<MNKHGLMK:BEBEBLMK:BEME>IEEHP =>LB@G>K
MRH<NHGVABMAAK><MH? IKHC>4M.B@G>KD> FRKB:=><BLBHBNMHG<>IMMREXBLN:EL
?HKF?HGMBS®:|:<BG@HEHNK: <>F>GNKHIHKMBKtE:MBHGLABIE:M>KB:BIA>G LHF>?:<MHKL
K>=>M>KFBB&=0:G<>MA=>LB@ BtKE> MHLI>G=MBFPBMMAHMAIKMIH?MAKHC><M
P>EE =>?BGHGLMK:BGNMK>NI MAMAHN@MA>LIR M:DBGEF>=><BLBHG&G2.MAM:;;E>1A>
?HEEHPBEB@HNI® :GBS:MBHRLK>RHO>HFIHLBMBHB/RI>NM<:G :ELH> :IIEB>=MH2>G>K:E
<HFIHLBMBHG BG<EN=BG@ MA> MK:=BMBHG:E HK=>KBG@ LRLM>F H? MA> @KB=

<4/

@KBt: G>MPHKEEBGMA: MVMKN<MINKE :<>F>GM?>E>F>GMB= <K>:M&SE:MBHGLABR>>G
MA>F @KBBOB=>E>LB@G<> BGMO+KMBGEAHKBSHGBIGBLBHG:@KBE ;KB=@>MP>>G
. =>| B@@GVBHG:E= MA>»> @BGGBGEEFFIE>F>GM:MBHIG. <A IKHC><dHGO>KMBGH@ <>IBGMH
LMKN<MNKss= &BLG >Q<>IMBHGHIPHKHFIHLBGEK:G@B&E2H K :GBSBGEKBPBGH?OBLN:E
>E>F>GM>@KBHN:EPRIKDRGOBLBBRAR<D @KHN@HBM G;><HF>.G :<MBGSBLB;EB>F>GM
‘L P>EE>LB@G>KILX@KBBEG O:KB>MRP:RL 1A>R<:G;> O>KRBL<BIEBEHNM=A>KBGMNA>BK
@KB= LMKN<MNK> ?KHF MA> ;>@BGGBG@ H? : IKHC><M HK NL>BM L : LM:KMBG@ IHBGM ?H

$KBARLM>HK>:M> ?HKF:EHFIHLBMBM&HFI:KBLHRHFHK><:LN:E<HFIHLBMBH{KH:<A>L
EBDMK:GLBMBH®-E=HA.MKN<MNiKB=LK> H?M>HA_>=BAN;EB<:MBIBZ P>; =>LB@&<:NL>
MA>BGMKH=HGLBLM>G=RONBAB>K:K<ARGLBLMFEMDBGE=<HENFGIK>:MS NG=>KERBG@
LMKN<MIMKMGB?BAAFNEMBIE® >LH?. =H<NF>GMMP>;LBM>*G=F:D>L MAE:RHNKH<>LEHK>
>?B<B>GM

1A>IE:G?HKIA@ KBH F>?KHMARHGM>GFKHG<>IVIMA=>LB @G C><IM>H; C><MBGK>:MBG @

. @QKBIMH>MI MAK>E:MBHGLABR>>GE>F>GBIG P:R MA:M:RUKNHNAZHG<>IFHIKBGLM:G<>
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Figure 3.30 The golden section
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Figure 3.31 Single-column grid
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Figure 3.32 Multi-column grid
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Figure 3.33 Hang lines
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Figure 3.34 Modular grid
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Figure 3.32
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JB@AMAHNL> -HKME:G= R.MKARB:%B;;>U>= NG=>K EB<>GL>

Figure 3.33
&F:@BG<EN=AHMHR OM>?:GNKM:GMBPMRWNLH=NL>NG=>K EB<>GG=_:I> +>ELHG
)JB@AMAHNL> -HKME:G= R MKARB:%B;;>WU>= NG=>K EB<>GL>

Figure 3.34
&F:@BG<EN=AHMHR OM>?:GKRKM:GMBPMRUWNLH=NL>NG=>K EB<>GG=_:I> +>ELHG
JB@AMAHNL> -HKME:G= R MKARNB:%B;;>U>= NG=>K EB<>GL>
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Figure 4.1 The Electrmagnetic Spectrum

Figure 4.2 \sible Spectrum
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Figure 4.3 Rods and cones (adapted by Ken Jeffery)
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Figure 4.7 Lab Colour Space

I>SEM: MAZHNKEAVMMSMASK>>DEIA:;;>MG=LRF;HEBS*= MKB:G@ML.>BE&<B>GH¥HBG=B<:M>
=B2>K>G<Pelta E BIMA=B2>K>GSMP>>GIPHHEHNKEL B@G:M>MPHHBGNBGVIAY:;,  <HEHNK
Ll:<> 4 BMA:EN>ILLB@GKHEF:<AH?MAY : :G=; :MMKB;NNeMPHHEHNRE> <:GNL>LBFIE>

@>HF>MHUR:E<NE:MA=BLM:G&EMP>>GIA>BWRHE  <>F>GMIGVIAY; <HEHNK<> L>>#B@NK>

%HP=HP>=HMA:M.EMHHDLEHEB DMAZHKFNEL>MEH>M>KFBE&EHG@=H? KBQWMKB:GC@EM
RHNF:R K>F>F;>K?KHRAB@AAHHE>HF>MKRLIN:KMA=B?2>K>GMP>>G.<AHMAY @ :G=
; O:EN>t== MASFEBMH@>M&=H:DMABRIN: KKHHNMMA:MNF 4 KBMMNBL : ?HKFNBEHHDL

EBMME> FHK> =INGNBG@.:)® + (a1 — az)” + (by — by)’

)>MLMKRLBFIE>Q:FIESMH>>PA:MP> @>MHEHNKA:L: );; O:ENB? :G= HEHNKBL
KB@AM :M MA> <>GMK> H? MA> <HEHNK LI:<>



; *912, .<207

L1 —Ly=51—-50=1 :G=l x 1 =1 LHHNK ?BKLM O:EN> BL
a; —as =2 — 0 =2 :G=2 x 2 =4 LHHNK L><HG= O:EN> BL

bi —by=2=0=2;2x2=4 LHMA>MABK= O:EN>BL :ELH
== MA>SF MH@>NIASK + 4 = 9 :G= M:D> MA> LIN:K>W$H\S

1A>I>EM" =B?>K>G<pMP>>GINKWMPHHEHNEBL HNE=P> =>M>dA:MB?2>K>GE85P> P>K>
OB>PBGIEHIMPHHEHNKKH;:;ERCNLM>ERLA>FBGBFNFEEM! ?HK>>BG@B2>K>G8E;HNM

OF:EE>KB?>K>G<#IG GHKF:EER =>M><MBGE>NMKHEEHNKN<AL HNK:FIE>L PABEBPHK>
L:MNK:MSHEHNKEINBKEEB @ AMERKREM ! I>SEM! H? BIMANII>KMAK>LARBEE<>IM:;E>
F:<ABG> K>[>:M:;BEBMR HK <HGLBLM>G<R

ISEM!" IKHOB=>I0:ENBG=B<:MB&KD>K:EB?>K>GMP>>GIPHHEHNKBMH>IGHMHOB=6GR
<HEHKKE:M=M:LN<AL PAB<AHEHMBKEB@AMKR>K>==>E) K>>GPKK>EN>FHK>R>EEHFH
NG=>KLMAHPMAXHEHNKE=BZ>K>GM A:O>MEO:EN:N#AHFI:K:MBQ>: :G=; =B?>K>G<>L
BG=>I>G=>GMER

"QI>KBF>GM:MBEBSKBFA:L <HF>MHAHPMA:MHGO>GMBHENE" BL:;;HNM <<NK:MBG
LAHPBAQ@WA=B?>K>GL> L>>>MP>>®MIPHKHEHNKIEM" GNF;>KE>Q:@ @>Ku=B2>K>G<BG
R>EEHRE= <HFIK>LHNHKSK<>IMN=ABLM:G=MP>>N>L1H BFIKHOHGVAK>IK>L>GM:MBHE
BGM>KIK>M:MBHG H?XHERBNK tBB>GMBLML A:O> IKH=N<>=: FH=B?B>= ?HKFNE: DGHPG L I>E

07>,

I>SEM BL FH=B?B2HKFNBA:MHOB=HNM ' <<NK:<BGHKK>E:MBAIF:GI>K<>IMBHG
H? <HEHNR=EG<>L %>K>BM BL BG :EE BML LIE>G=HNK

SL* 2 5O 2 SH* 2
5E*94\/( ) + (&) +(—&)

krLSrL kcSc kuSy
PA>K>
Srp =1
Sc =140.045C,
S —H =1+40.015C;,
K; = Ko = Ky =1 ?HKK>?>K>G<> <HG=BMBHGL

Cap = Cy (standard) ORL/Cap1Cap 2

SHy, = \JOE;? — 5L+ — 6C3?




1*9= 858>; *7*0.6.7=  27=1. ; *912, %1785802.<

6HN<:GL>>MA:BBLLMBZE<HFI:KBLHE?MAKX:EN>I) :G=% PA>K> :G=% :K>IKH=N<>=
‘R (IIERBGE@&H=B?RBG@VHKIHVAHKB@BG:EO:EN>MHHFI>GL:MPHH>K<>IMN#BLMHKMBB GL
MAxHEHNK<> ":<A =B?Z>K>G8H.IN:K>:G=MAKHHWD>8"MAENFHMAELIN:K>ICNLMBGIA>
HKB@BG:E '>EM: " ?HKFNE:

1A>KBLG :==BMBHEEBG>FBGWEM:" PASK2NKMA=BNLMF>GMLIIEB>=MEEN>G=
G>NMKHEHNEKE<HFI>GL:MBRPEEB@AMGAKHF::G=AN>1ABBL FN<ALF:EE>XHKK><MBAXG
MA> <A:G@> ?KHF I>EM: " MH I>EM: "

1A>@HHS>PIBIMA:RHN-HAQVG>>MMG=>KLMHKK>F>F;>KGRH?MA=>M:BHEMA>=IN:MBHGL
'NLNK>F>F;>KMA:MA>LK>K>: ESNF;>KE>:LNKBG@N: EHMM=BLM:G<s>MP>>&HEHNKIE>L
ISEM" K>IK>L>AQWA=BLM:G&MP>>GIPHHBGMAGMAY:;, <HEHNK<> I>EM:" :G=I>EM:

" ‘K>>GA:G<>F>GMHOB=BBGKHO>ENF;>KIMA:FHK><EHL>ER<AHNHKH>K<>IMBHG
<HEHNK?=B2G<>L

2% ==2+4>=287<

X I>EM: " BG):;; HEHNK Ol:<> ;R (>G 2R>R



) <6492 A4>3, %;0.><:;3:>:80>0< >: $0,/ %>,9/,</ :7:?<
3,<>= 1:<"?>;?7> #<:H7492

7,9 ,<>49

KF>= PBMANRNG=:F>GMHG<>INBIGGHEHNMA>HKR <:G:IIER MA>UKBG<BIBAWIAARLB<:E
IKH<>LH?><HEHNRKG: @>F>GNIA> IK:<MB<:HEB<:MBHGIK BGMH=N<MBEAGNBK>IKH<>=NIRHK
F>:LNK>F>GNHEHNKH?BER>G>K: MBHOVA<HKK>NMH?2IKH?BEBOGVAR:GN?: <MNKBG®&>LL
)>ML ;>@BE@®BMA>LNK>F>GI@= =BL<NLAPHKDBGEFIHG>GM?: LM:G=K@K:IABKML
LI><xMKHIAHMHF>M>K :G= MA> <HEHNK <A:KML P> PHNE= NL> BM PBMA

* $4>04"90 4 #<:%:;0.><:;3:>:80>0<

1A>B -KHBIHGHMAFPHLMHFFHGA:G= A>B><MKHIAHMHFN>HBOIA® K IABLSIKH=N<MBHG
BG=NLMHRG:ELH> FHNGMB&/AB, ;.L> ?HKNMHF:M*=<:GGBGI@=>L<KB; Bt ><MBHG MA>
spectro PHKDIR K><HK=REG@MK-EM:?KHBG<K>F>AMNEBE<HMAK.G@HP:O>E>GC@BBLEN=>=
BGOBLB;EB@AN=HMABKHI>KERIAEI><MKHNLM:EB;K:\BNPABMBIBGMELM:;EBMA:L>EBG>
?HBGM>KIK>M MMBHEMABR K>:=BAGAPABMUBENIIEB>BAVAZL>IE:M>MA:MHF>LPBMKNA>
LI><MKH<A ;:L>IE:MBINGBIN>ERI<A>MH LI><B?BRi<MKHIAHMHESMHEK D>=PBMAL>KB:E
GNF;>KMA:NHKK>LIHGHBMLU><MKHD> LNKRHNHG?BKA:RHM:O>MAZHKK>AMIE:MMA:M
F:M<A>MABE>KBENF;>KHEARHNK ><MKEA>GNL><HFF>K<B:EBRBE:GN?:<MN KK HFF>GHIA:M

. LI><MKH K>MNKGHR:<MHKR<:EB;K: MBI KRPHR>:KL1A>|:<D: @ BGEBHEHEG<EN=2>KMB?B<:M>
BG=B<:MBG@ MA> >QIBKR =:M> ?HK MA> <NKK>GM <:EB;K:MBHG

1A>LI><MKHR :ELH> B=>GMBMWBSHMAMAL>KBENF;>KV:@G= LNKKHNGI8&EB @AM >FBMMBG @
I>KMNK®E : 23 <NMLABIBG=B<:NBM\:L :G NEMK:OBMEENMBAB<A<MIMHK>FHOMABFI:<MH?
?ENHK>L<SB&HIMB<EK ;KB@AM>GEIKHM:O><<>LIMIFHKSMA:GIGEI><MKEHOB<> LNK>
MA:NERK>E:MB=:LNK>F>GMb=HG3x<HGLBLM>=>BWERBEMAKP BMAHNARBEM>KMK:<MB8HVIH

NL> >Q:<MER MA> L:F> BGLMKNF>GM ?HK :GR L>KB>L H? F>.LNK>F>GML

1A>20 <:;E>IKHOB=HHP>KMHMA:I><MKB=LHLAHNE>= IEN@ @=BK><NBcRMAx<HFINM>K
:G=GHRGMH>KBIA>KIEN<AL : D>R;H:K===BMBHG®JRIB<:E<>LLHKBHKHALI><MKBG<EN=>
P>B@ANIMK:IG=L<K>P B&> ?HIA:G@BGALI><MKE® :BGIMAR<K>>KE? FHGBMIAS: IKHH?
FHNGM ;:L> PBMA LEB=BG@ K:BE ?HK MA> LI><MKH MH @sMIKBGM>= <HEHNK M:K

7:?7< 3,<>=:< & ,<20>=

6 HNPBEHERIB<:EER->I>G=>GMEMAxHEHRG: @>F>GMH?MP:K¥EB<:MBHA:RHM:O><AHL>G
MHKH=N<>1=? ?BE*¥MA=HEHNK:KMA: RHNKI><MKHGK>:= 4ABEBGIAEH?MP: KRHNL>E><M
K>:=BG@®OB<bN<AL MAS /BM>B -KHHKB B, ?KHRVIAEBIH=->OB<MA:MAEH?MP:KNIIHKML
:G=MA>BHOB#A>=BF>GLBHMGIRHNKNMINMOB<tA><AHB+#K>:=BG@OBLBEEM>KFB&E*>



1*9=; 858>, *7*0.6.7=  27=1. ; *912, %1785802.<

LBSHX<HEHNKI<A>IG=]:@>?HKF:NG=MABBSHHNMINBEE?BGHPF:GRI:@>LK>@:C@MH
. LAS>MA>SGIKHFIM>=G:F> MAE=? PBMA<E>:B=>GMBPBIMINMOB<G==_MHK>INBO:E> @M
L:O>BM

,G<>RHM:O>MAKE? NLBNVHKGR=BK>KHMMINMI<AL : IKHH?>KKMIF:D> : IE:M2HRHNIKBGMBG@
IKSLLLHMA:MAxHEHNK:KM:G ;> IKBGM¥&GEK:L>L BBL<KBMBAEMBH<HEHWG: @>F>GM
(NIEB>=MHIAHNMINMOB<HRMAKH=N<MBIIAxA:KMHMA:MAS:MNK:E> LM:M¥’MA=>0B<>
BL<:IMNK>BOVMAxHEHNK&® >MH=N<>&BLELH-LL>GMBZAMAKHH?>HKK>LL> BGG HIMBF:E
HI>K:MBG@MHMA:MABNMINBUG :<<NK:MS?E><MBMB=>0B<><:l:;;BEBMBPABE:R K>JNBK>
<:EB;K:MBHG IKH<>LL ?HK : IKHH?>K HK LM:G=:K= F:BGM>G:G<> IKH<>=NK> HG MA> |[K>LL

1IASKKSL>SO>SKEHEHNK. KMV G=KMA:RHNLAHNE= :P:K> H? 1A><A:KMH=N<>R RHNKHEHNK
F:G:@>F>GM?MP:RBEHEBD>BERHGHMA>IHK LEB@AKB:MBHG K>HAR>HKB @ BGHG = KBIMA>
&1 <HFIHL>#H? <HEHNKI<A>UABIP:L 7HEEHPR=MA>& PAB<A:L <HEHNK
L:FIE>SL 1A>KBLGHP.G NI=:M>MH1A&1 MA%&1 PAB<A:L >QM>GaMAxHEHNK-IEBG@®H

:M<A>UASE:IR>ENF;>KHA:M<A>IKHOB=>FHK>=>M:BBE>G:ILAHNIMMA=HEHNK::BEBMR
HMA=>0BMA:RHNK>IKH?BEB@ @HNKLBM:D>EHK-MBFMIK>:=MA® K>:MGINF; >KH A :FIE>L
LHMAGS>P>K>MK>FHKF:G:@>:;ESPBMAIMHF:M¥>:=BG@@OB<tN<AL MAB, M:;E>X&RHNK>
K>:=BEBMAA:G= A>BiI><MKEAHHLMA& 1 HKLF:EEAIM<A > BRAIH?>K>R RHNKHEHNK
F:G:@>F>GNH?MP:KEASHMAMK:=> Pi2MP>>E: 10 >1G=LF.:EE>BNF;>KH<HEHNKI<A>EBRG
MABFHHMAGHZXHEHNK:GLBMBHEGH=: M IHBGWE:G E>LBGM>KIHE1GBH{BA>GMBEBHRIMA>K
<NKOBGHEHRK=NE:MBHG.P:K> MA:BMBHEE>INBKHF>>QI>KBF>GM: MBH&G>0B<> ;R =>0B<>
. LBLMHE>M>KFB@GAB=>:BGM>KL>HNMBHEK:<Rc= LFHHMBGM>KIK>MMEBHHBIK>: LNK>F>GM
=:M:

1A><HEHNK:KMIHF>BA/PHM:G=H:MM>KBMHID :GBS:MBH&=HFG=0BLNES=HF BLl>Q:<MER
MA:NMG=<HFIKBL-MAS:LNF:CHKBM&A: KMUA: N> IKH=N<>2HK>:LNKBGIA><HEHMNR:M<A>L
:K>=BLMKB; MHOB+HMBF-EHGMK2MP>>GC:<>ANI<A>MEB=MAEI><MKHIAHMHRMBK
K>:=BAQ@WA>BGBLMBG@NBAAXBHEB F:M<A>G=LG=MAS>QM@BGl:OBA@EA=<HEHNKL:MM>K>=
HO>KIABA>>MIL HO>G>K:M>E:MBOXEREBLMKB;NNBRG F: @>GVR>EEHB=;E:<DBGPAB<A
E>:=IMH>MM3KK?HKF:.GLKHRAVIAYK>LL 1A> OBLNIBMM>HKE.<>LMAXHEHNEKH<DBG EH@B<:E
:G= IKH@K>LLBEIN>G<LHBM > LRMH.>>MAxAKHF:MRG @>NMA:MK><HO>K>BHF> L<:GGBG @
LI><MKHIAHMHF>M>KL <:G K>:= MA> OBLN:E :KK:G@>F>GM

0,=7<492 +:?< :7:?< 3,<>

,G<>RHM:O>NL>MARE? MK >G>KNFRKBGMEFIE> RHM:O>MIF>:LNKMAER:FIE> #HK<A:KML
?KHAKHH?>1KBBI<KBMBAHEBM FBGBFNH? MH FBGNM2M>MAE:FIE> AL ;>>GIKH=N<>=
;>?HKBE>:LNKBGB@K=>KIKIAHEHNKM:;BEBB3<K>:M>F>:LNK>F>GRERHNG>>MAKMABG @L
<HEHRIG: @>F>GIM?MP:K>M: @ >RKHAMMA:MH?MP:KS=: F>LNKBGBLMKNRENMKM>R MA>
LH?MP:K2M>KHGG><MBIBER>:LNKBGEOBMHIAXHFINM>K>F>F;>KMHHGG>=<BK><MWHER
20 IHKMIGVMAxHFINM>&HMH [>KBIA>KIEN<AL : D>R;H:K=>GMMAF>:LNKBA®E>H?RHNK
<HEHWG: @>F>GM?MP:KeHNPBEG>>-MHHB GMHNAxHKK>EMLNK>F>GW: KMA:M:.L NL>=
PAB<A:G;> > LBHR->GMBBBRHEM:0>G:F>=BMBLMBG<MBExHS ?BKAKB @AN_NKBG@DB<>
BIBG=B<:M&RHNK>@>MMBEEKG<RHN>@BB>:LNKBGE:<:GMKH<>>MAMRIB<BEIKBM
MA> L>E><MBHG H? :G BG<KHKK><M <HEHNK <A:KM HK BG<HKK><M F>.LNKBG@ =>0OB<>



; *912, <207

4A>GRHN>@BMABR>LNK>F>GKH<>LMA>KE>: ?>PHIMBHKHFIMIRHNF:R A:O>MIK>LIHGMH
OHF>LH?MP:KEEHPRHKIAO>K: @ BEENEMBIE>LILA>>NHKH=N<% BFIKHO>A:K:<M>KBS:MBHG
HMA=>0B<PABLH?MP:KX6L<:GMARHEHNKL |IE:<>=MMAHMMHIFMABA>>IG=BG=B<RAB<A
LA>>MOMAR LM G=B=:M2HK>:LNKBGZGRHM:O><AHL>K3HHFNEMB LEE>>MIASEHNP BEE O>
MH><HKAARA>>BINF;>KHG . <AHMABR@>LMA:RHNNMKHAMMASNBE>LILAS>BIGHK=>E#GM>K
MA> LA>>M GNF;>K <HKK><MER :L RHN <:KKR HG F>:LNKBG@

-KHH?BE#DB<#>LM:;E>GHN @\ :BBIGHE><>LL:KIRO>K: @ENEMBIER>>MAHNF:R LMBEE
<NMMBGEBG @f»>L?KHE E:IQ>KA>>M>1>G=BGEMAEBSH RHNKHH?B&&@DB<:G=LAHNE=
E:;>BEMABG=BOB#+@ELMHM:RIQ:GBS6HN<:GLDBIGRH?MAKHFIMIMA:M>:EPBMAAHHLBG @
FNEMB LA>>M HIMBHGL

,G<>1:.LMMABGBMBNIBH®HNPBEE IKHFIM>#MHK:EB;K:NtAF>:LNKBG@LMKNFE0M LNKMA>
B -KHBI<KHKK><MER>H@EBMLL> IE:M>G=INLAMANMMHEM>KN<<>LLNEB; K:MBRIGNPBEE
BGLMKNNMMEHNGM@> HRHNKHEHNK:KNG=;>@BEB>:LNKBG@IKA:G= A>H=>:LNKBGBMMA>
B -KH NL>MAPABME:LMBKHHPHNGMBG&BM:F> PBMA><NKRHNK@>NG=>HAELIKBG&BM
MAMHHMAFPHNGMBG® IHLBMBHGBREBIAA:MALE B=B<ED: ke L MERNBMARI><MKEB=—HG<:G
K> <MAZBKKMRHXHEHNK<A>LLA><E>:KE:LMERNBAN : AHKBSHGIMGBOA®@:MAA>:=HMA>
LI><MIGHLMBENMHMK: O>HIAAHKBSHEMEE<HEHNR:M<A>1A>KBL <K:=E2HKIAZL> HMA>
LI><MKHK>LNCMA:MEB=AHKBSHGMEHRMA® NB=LA>L |><MKHLN>@BBGPABMI>K MHVIA>
E>MWPIMAXHEHNKI<AKHP:G=?BGBHS&PABM3>K MHIAKB @QAMAKHP& RHNK:@>ML: L>FB
<BK<EKBGMMHIAE>MBMHEHNKPLNL>BMHHLBMBW&A: KNG=>KAL<:GGBG®GBGEMA>
IE:LMERNB=PA>E>AMFB <BK£EMAMI>GB@EBIA®NBEAHNEEB GRBMMMAKBGME=FB <BK<E>
HAQVIA=A:KM'MA>IBIGHKBGME=FB <BKEEMA=A:KNEEHB [ a BG<A7PPABM*.<> LAHPB@&E&
MA> HI>GBG@ MH MA> E>?M H? MA> ?BKLM <HEHNK |:M<A

4 BMRHNKA:KMKHI>KBE:<>=BAAFPHNGMBG® IHLBMBW&RI><MKHEHEBVIAP:R MIMWAE>INCVA>
|IE:LMERNBBMBMLL> BAIAREB=BG(@-EX5=K>=BGE@KMNBMA=NM :P:RA:GG>K>LIMA>
'NMMHGVAE>AB=HMAEI><MK8=D>>IBMK>LL>= :BNMGE><HGRABEMAPABMFMAEI>K
BIK>:=MA>K=R ;> @ ;>>1 MBG=B<MABIL=HG> LEB-MAEI><MHIFHHMAIER >O>GEBRNMAKB@AM
NGMBHENC>: <ARABM*$>K |:LMMAHEHNM<A>LG=MASGE>: IMANMMHBNLAHNE= K>P:K=>=
PBMAIKHFIWVMH<:GKHP OEB=MA>GMBE+MERNB=HPGHGKHPFHO>MAEI><MKBEBVAP:R
;:<D MMAE>?N6==HBMEEHO>KD® :BGX RHNK><>B@>>KKH&E>: KMAKHFIMG= MKE: GGBH@>
L:F> KHP.@:BAN<<>LIMA:G= A>B=x:GGBGEF>LPBMAEBMBEH#?K:<MB<G=: 7>G:IIKH:<A
6HNK>@KHSLN<<>IRBEE BGO>KLIKERHKMBHGBNEAFHNGM?.GQB>RRN>>EHA>M><AGBJIN>L
MA:¥HGMKB Migp> M VB AM_.FHHM&=>0>GLL: @>HMABRI><MKEHGLBLMEANMNKE: D>
LNKRHNK>GHMILABGG@®IPGHGVAA>:= PABM#>K :M>BMA>B=:G=D>>IBAGANMMHG LL>=
?KHF LM:KM MH ?BGBLA

2M>IRHNC><>BO><HNIEH?>KKHKIGMAR:F> KHPMARH?MP:k>R LPBM<MHBG=BOBaNIEA
K>:=BG&GMABLL> MAXKHFIMPBEEHPL:R ]0<:G I:M<A * BGLM>#2MAXK>0OBH}0<:G KHP
N 6HNFNLMHLBMBME&K>:=A>:= HO>K:<ABG=BOB1MEA G= IK>LIMAERI><MHHNMMHB>G
IKHFIM>HA<K>>@M>KHFIE>MBG@KHPH?BG=BOB+MEA>LRHNPBEE K>MNK&H2NBEHP
L<:GGBG@=> 1ABUKH<>=NKEBEHPMA¥>:LNK>F>AKH<>LMH2 FPHKP:KRA>GMARH?MP:I1BL
A:OBG@ MKHN;E> =>M><MBG@ <HEHNK ;HNG=:KB>L BG : :KMB<NE:K KHP

%:0OBG@IFIE>M>EKHPHGER: @>LPAB<A:R M:D:HF>MBF>RHNPBEE IKHFIM>#MM:O>MA>



1*9=; 858>, *7*0.6.7=  27=1. ; *912, %1785802.<

F>LNK>F>GMESHF> <HEHWG: @>F>GM?MP:IRBEE: D-RHN-BK><NVERA>==BMBHG:EIMBG@L
K>INBK>= MH =>?BG> : IKH?BE> :G= MA>G IKH<>>= PBMA MA> IKH?BE> <K>:MBHG



&30 0,=7<0809> 470 G=$:7049 :7:?<#<:H7492

7,9 ,<>49

&M BFIHKM:GMK>F>F; >KMA:MAB>: LNK>F>GBEBIGHMIKH?BESNKHOB=MA>LB<BG?HKF:MBHG
" HNMMA><HEHNKA:OBHNK? MA=>0B<NMG>>=IL HF> <KBMB<E8MBHBELMKN<NBH GIA>
IKH<>LLBB®WIAZHEHRIG: @>F>GIMH?MP: BSHK=>MHKH=N<><HEHNH?BEA:¥MG;> NL>2HK
<HEHNK:GL?HKF:MBAR&H>: LNK>F>GRBEBL: LG:ILAHB/BFH2=>0B<>A:OBHNB==>|>G=HG
MA> :IIKHIKB:M> <:EB;K:MBHG H? MA> =>0B<> IKBHK MIBINB2HK:BEML :<<NK:<R

:9>09> :1 >30 0,=7<0809> 470

Figure 4.8 Example of meagment file

4 > <:G HI>GMA*>.LNK>F>GMBEBG M>QMBMHE= >Q:FBGBMLMKN<MNKMG=>KLMEAM
BG?HKF:MBNGIGM:BGE>#B@NK> 1A> ?BKILM<MBBGA>:=>KBG?H5= IKHOB=*IHF>;:LB<
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BG?HKF:MBHEWAZBE2ABIBI?HEEHPR-: D>RVIMAHEHIKRKM:MA:RHEEHRIA>:<MN:EHEHNK
BG?HKF:M8HAKBL>LKHPG=<HENF& MIB=>GMB2ARI|><B?BKEHNK<AG=MA>XBASGNF>KB<:E
=:M: MA:M @H>L PBMA MA> |:M<A

1A>D>RBG?HKF:MBIKBGM:BBSAAL><HG=><MBPIE>KMA=:M:?HKF:BLE:BHNMABIBG=B<:M>L

PA:MKHEHNK<>L :K><:IMNK>BOA=:M:?HEK:<A<HEHNKI<A1A>?BKRMNK:EN>K> *6( MA>

G>QUAK*SXYZ : =>0OBBG=>I>G=>GMHNK<>EBDz MAGS>QWAK3¥>):;; MA>S :G=

?BG.EMR>IBE: P:O>E>G@MANK>F>GMIR:<AHMA> G:GHF>MEEB<H?MASBLB;EP<MKNF
G:GHF>M>KL OBHE>M MH K>=

1A> *6( O:EN>RHK>:<A I:M<A:K>?BQ>BGVAXH?MP:KHFBG@KHFBMAMARX1 HK" &
LI><B?B<:MBAS >*6(  O:EN>A:O>MHK>F:BEGHGLM:GMNL>MA>SKR>HNKHBGNIK>?>K>GEK
'EEE>0B<4A>G P> K>:=MAEM<APBMKNAEI><MKBML>IMAEI><MKBG ?HKF:MBH@ HPMA>
G:GHF>MBEB<MK:E<NE:MA567 :G=):;; O:ENA:M-L<KBMAxHEHNK:K:G<>HMA=HEHNK
LP:M<AR F:M<ABBM@APFP>.LNK>¥; O:ENMIMAK>=>M>KFBGS= O:ENBNIIEB>BGIAHKB@BG:E
1I=? P>A:O>MAK:P F:M>KBNE:NBE=MK:GLE: MBHES>L <K B; B@A&2>0OB<4><HEHNA:OBHNK <>

P> A:O>MAHEHHRI M:;;E>)21 P> <GIK>=B<4WAY; >INBO:E3GBMGR *6( O:EN¥KH=N<>=
HGVA=>0OB<HKK>LIHG=BGRPERP> K>@BOMAR; O:EN>PKHEGHMA=KOBMA:F>P:GMVH
F:M<A P> <:G IKH=N<> MA> :IIKHIKB:M> *6( O:EN>L MH IKHOB=> MA:M <HEHNK :II>:K:G<>

0 @4.0 0;09/09> ( 0<=7?= 0@4.0 9/0;09/09> :7:?< %,;,.0=

4 > 0>=>?BG>%5( 1$ :G=):;; <HEHNK<>L :G= P> 0O>L>>GAHP MA2BKILM>BGHEHNK
IKH?BEBEL@H->:LNK>SHNMINMHF, =>0OB<MH->?BG> K>E:MBHG SABP>>®IAS*6( =>0B<>
=>I>G=>GE= MAY:;; =>0B<BG=>I>G=>GNF;>KL"LM:;EBLABGAH>E:MBHG[ABP>>G>0B<>
=>I>G=>GM HK*6( O:EN>G==>0BB8G=>I>G=>GM O:ENBL ?NG=F>GMHEFIHG>GI?
MA> <HEHNK F:G:@>F>GM IKH<>LL

4 ><EBMA>6( :G=/$ <HEHNK<>Ldevicedependent;><:NL>MAK>LNHEML@>RKHEI><B?B<
1$  HK*6( O:EN>#>1>G=>GMBK=ERA=>0OB<KH=N<BBI&>HA>G P> M>EE>0OBMHKH=N<>
] <R:G P> :K>L:RBGEBO> A:EM?L FN<A<R:GL RHN:GIKH=N<>0BG<MAz%:|:<BMRG=
<HEHNK:K:G<> HXR:G’KHFGRMPHE>0OB<PBEEHM MAE:F> BMAHNEHM LNKIKBLBZ@
LI><B?B<:MBRGE MA:MN<APBEELHKH=N<zHEHNR>GMIA:¥HGHMM<AOBFBE:KER
O:ENHG FHGBMVHKKHC><MBRIERI|><B?EHF>IKHIHKMBHRRHASNBE=@ K>>G=EN1LB@G:EL
MA:MA=>0B<:GIKH=N<®BG<MA>IB¥GHHFFHA-M: KM B4B&GMMP>>EI1PHHGB M HBIKBA>K RH ?
PA:M ?NBE&S=@K>>EKENYLB@BEVASBHOB=B®4®:F> /$ O:ENMMWAHMPHHGBMPBEE
BG GH P:R IKHOB=> :G HIIHKMNGBMR MH @>G>K:M> MA> L:F> <HEHNK :lI>:K:G<>

#HKI$ =>0B<>i$ O:EN>LBFIEBB=>GMBZFDHENFH?LB@CG2HK:<A<A:GG>EHKIKBGM>KL
IKHH?>KG= IK>SLL>MA>6( I>K<>GM: @BkM:MA:MKHIHKMBHB @ F>GME>=>IHLBM=4-A>
GNF;>KLLLH<B:MPBMA><B?BEK :G=*6( <HEHNHGERO><HEHRK:GBGEBA>GMM:<AMH
. LKMB<NE*OB<:A>KBLGHBGA>K>GIGLBLM>EMR>>G5RMPH->0B<3L>= HGKHOB=BG&>
L:F>/$ HK *6( O:EN>L

OH BMA=>0B<>>|>G=>GMEHMNK<>L =HGV@B®¥.: GR<HGLBLM*@<RIGMKIPEHEHNKP>>G
=>0B<>PA>K><:G P> MNKGGM>KIAxlevice independent <HEHNIK<>L H?):;; :G=567 4>
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LIHD>H?):; >:KEBAKMAMAK>> =BF>GLBHGH<HEHMNKB>G4:L IKH=N<>MHF:I MAP:R P>
I>K<>BGHEHNK>):; <HEHMK<> BLI=>OBBG=>I>G=>GNMNL>P> =HGHM>I>G-HGVA®:EN>L
LLH<B:MPBMMAHNMINAP: LI><B?Bx=>OB<MH-GNF>K:NIPAXHEHNK O:EN>IK><:E<NE:M>=
?KHRLI><MKK&:=BGBEG <HGMKHEBSBKHGHAGWA:MA>R>?BG><HGLBLMHEWNRI>KB>G<>
?HKGR<BK<NFLM:@3>?KHEGR=>0B<{0B<3BG=>>G=">GNEHBKMAAHL>MNMMHG?<HEHNK
F:G:@>F>GMA:NEEHPNLMHK:GLEMMAAMANGBIN-B:E>M<HEHNA:OBHNMCGHG=>0OBEBGMH
: NGBO>KEE@N: @=MA>ED MWIARI><B?BHEHKRR:E>$N =B?>K>GMOB<S=F:BGM:BEA>
<HEHNK F>.:GBG@

1A>=>0BBG=>I>GCG=>GMHNK<>L:K>DGHP@& IKH?BEHGG><MBHGL - 0 LBGMA>SKRHOB=>
MAER:M>P:R>KOB&MP>>GIA=>0B<>|>G=>GMEHNK<>LH?BG=BOB=NEB<>L; :G=567
‘KSMAMPHO EEHP>BGVAICC LI><B?B<:MBAGH>?BGHH?BEK>:MBHEHFMA>Q:FBG:MBHG
H?MA¥>LNK>F>GNBEP> <:G L>>AHP BNKHOB=MA2BKILM>BGLM:;EBLAB&M:;NE:MBG@
K>E:MBHGEAMR>>GIA=>0B<>I>G=>GMEN>? :KMB<NEx+OB<4LHNMINGEMA=HKK>LIHG=BG@
=>0B<> BG=>I>G=>GM O:EN>L MA:M <A:K:<M>KBS> MA> :<MN:E <HEHNK :lI>:K:G<> :LLH<B:M>=

4 > OM:ED>HNMIAF>LNK>F>GBEE: MA®):M>P:RIHHNKKH?BEK>:MBHBE>ML>>PA:M_M>IL
K>F:BG MH @>M NL MA>K>
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Figure 4.9 what is a file

1A>F>LNK>F>GNEHGM:BGAK:P =:M:H?MAK>E:MBHGEAMR>>EIA=>0B<>|1>G=>GMEHNK
LI:<> H?2MA=>0B<85= MA=>0BBG=>I>G=>CGMNEHNK<> H?MAKH?BEHGG><MBHGL - 0
1A>K>K>MPH==BMBHGE->M>KPE> A:O>MHKHOB=EHG@BMNABL:M: BGIK=>KHHWAxHEHNK
F:G:@>F>GNH?MP: KHHKH=N<% HNMINKWH?BEAHMBE EBFB&4;E:<D@>G>K:MBHBGB @NK>

&>,7 96 484>

Total ink limit BL I>K<>GM:@&N:EERMP>>G :G= MA:K>IK>L>GWANTI>KMAK>LAHE=
MA:MAENF H?MAZHNKH<>LBGDL:GMHMZAR PHNEMABIA:G@>:<A =>0OB<BGHF;BG:MBHG
PBMBMIKMB<NENKLMK:MABKL :G=BGD>MIA:L: =B?>K>GNt;BEBMEM>KAH?AHPFN<ABGD
<:G;> =>IHLBM>=<HE=LPM; G>PLI:I>KIK>LLFB@AM <EHLMHIAEHP>KG=H"? PABE>
AB@A >86DG=MLNIIHKM ?KHP:<AH?<R:G F:@>GMR>EEH#S= ;E:<D :G=A:0>:
K:MBE@BIMHMBE BEBFBMMMBBEMIAHEHNRLMKB; NBIBH® >KHEHNKL MAMHMBGEEBFBM
=><K>:L>E:KDHEHNKEINBKAB @ AKKIIHKMBHRE . <DBGB>E:MBO#¥6 MHM:RBMABBBGD
EBFBMK<>GM:@BM& BGEBFBIN PA>GE:<DBLM P> LMBED>KHHE>7NHK ~ H?
<R:GF.@>GM:G=R>EEHP Q NMB'MABGIEBFHM PBMA:<D:M P><:GM
>Q<>>= ?HIMAENF HMARHMARKAK>> 0BG<xR:GE>:=IBG @K>HE:G<>FBQ

P> FB@AND> <R:G F:@>GMG= R>EEHP L MABGEBFBMHIL
;E:<D A:L MH =H FHK> H? MA> PHKD H? IKHOB=BG@ =:KDG>LL ?HK :GR A>:0OR <HEHNK FBQ
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4 > :ELHA:O>MHKHOB=EBGLMKN<MBYHEP MAGE : <D<HFIHG>GHNPMA>6( FBQPBEE <K>:M>=
I>F>F;>K MA:NNKN;MK:<MIBBF:KB>K>*6 :G=MA:MA>HK>MBM/AHRHOB-EMMAHEHNBGE
MA®BLB;El><MKNEA>K>=H>I( ;E:<D <HF>BG1H;KB=@¥A®:| ;>MP>>GIA>HKR-K>:FPHKE=
I>K?HKF:G<> ;E:<D BGD =H>L LHF> O>KR BFIHKM:GM MABG@L

X &M <HFI>GL:M>L ?HK MA> LI><MK:E LAHKM<HFBG@L H? *6 BGDL HNK BGDL :K> GHM
K>IK>L>GM:MBHGL H? PA:M <R:G F:@>GM: :G= R>EEHP <HEHNKL LAHNE= ;>

X &M >EBFBG:M>L K>@BLMK:MBHG IKH;E>FL BG ;E:<D MRI> B? MA>K> P>K> GH =BL<K>:
MBF> P> P:GM>= MH IKBGM ;E:<D MRI> P> PHNE= A:O> MH LM:<D <R:G F:@>GM: :G=R
H? HG> :GHMA>K :G= F:D> LNK> MA>R ?BM I>K?><MER

X &M A>EIL NL :<AB>0> >:LB>K G>NMK:EL P> <:G NL> ;E:<D MH K>IE:<> MA> @K>R <HFIH
K>=N<BG@ MA> :FHNGM H? *6 K>JNBK>= MH LM:R BG ;:E:G<>HG MA> IK>LL MH IKHOB
G>NMK:E MHG>L

X &M IKHOB=>L <HLM L:OBG@L ;E:<D BGD BL <A>:I>K MA:G <HEHNK>= BGD

X &M BG<K>:L>L <HGMKIL®KE:#M>K =>GLBMR >QM>G=L MA> MHG:E K:G@> H? *6( IKBGNM
BFIKHO>L MA> :11>:K:G<> H? MA> ?BG:E IKBGM>= IB><>

0BG<#¥:<DBLG :== HGMHINKKBF:KR*6 =~ <HEHNKMP> FNLNKHOBBGLMKN<VIBBGRK>MBHG
1RIB<:EHR> LI><B?R MA> ;E:<D LM:KM IHBGM F:QBFNF ;E:<D :G=;E:<D LMK>G@MA

X E:<D LM:KM IHBGM 1A> IHBGM :M PAB<A ;E:<D >GM>KL <HEHNK FBQ>L K:G@>H? M
;E:<D LM:KM IHBGM BL MA>G MHG>L ?KHF PABM>MH PBEE <:KKR *6 HGER

X *:QBFNF ;E:<D 1A> NII>K :EEHP:;E> I>K<>GM:@> H? ;E:<D BGD NL>= BG MA> ( L>I:K:MBF
K:G@> MH

X E:<D LMK>G@MA 1A> K>E:MBO> JN:GMBMR H? ;E:<D O>KLNL <R:G F:@>GM: :G= R>E|
@K>R <HFIHG>GM H? <HEHNKL K:G@> MH L MA> GNF;>K BG<K>:L>L <HEHNKL <:
FHK> :E:<D

E:<D LMK>GC@NMBEB@ELHK>?>KKMEL @K>RHFIHG>GRPIE:<>F>GM/ O:EN>BGHEHNK
L>:KIMBHGA>L¥ R ;> L>M. I>K<>GM: @HIBFIER. EB@RM-BNF.G=A>:0ORPA>KFHK>JN:EL
E:I@>KHIHKMBIPE:<DM:DBH@AE:<>H?*6 B&>NMKIHG4/ BIMABN<<>LLME/ NG=>K
<HEHMKFHO:EPAB<AGERHO>=>Q:<MEBNBO:EBNNGMH? *6  MHMAZE:<D<A:GG>E /
L>1:K:MBHS&QRAB;BMLD>E>NEHXD PA>SKMA>IBE LF.EEFHNGM><HGMEEMAE :<DL>|:K:MBHG

4 BMA $/ :G=:L MA> ;E:<D LMK>G@MA BG<K>:L>L FHK> :G= FHK> <HGM>GM FHO>L BGMH MA

49,7 #<:.0==492

4 BMAAFR>LNK>F>GBE®:BE:;;E>G=MHMBEEBFBGF ;E:<D@>G>K:MBFB?B3KH<>LLBG@

LM:KBOVIAXHEHNG: @>F>GM?MP:KG=:G HNMINKH?BEK>:M>&N?BEK:D2*KHRVIPHMIHBO>
FBGNM2HKEBVIAX.E<NE:MBM&IHFIE>MBHNF:R ;> IKHFIM>MH.I><B?RA>MANH.:O>MA>
IKH?BB&MARRLMSAKNL>KEH<:MBHEHMALA> LRLM>EH<:MBPEEE D> MAKH?BED:BE:;EMH
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'EENL>KHMAHFINM>RABEMANL> K H<:MBPEEES L MKEMMN AN KK>BIMK>1>G=BGEBCGCRHNK
[>KFBLLBHGIMAxHFINM>RHN-:R GHM :;E> MHPKBNBGMIHARERLM>EH<:MBHES :G IIE> |0

5 F:<ABG>MA=>?:NEHH<:MBMHHVAERLM>BLORLM>)B;K:KRHEHKORGH?BE&= ?HWANL>K
2L>KL NL>K&! )B;K:KR HEHKORG< -KH?BE>L

(40A492 +?< #<:H70

1A>*:< IKHOB=>LNBEM BEHEIOB>PBG@H?BEK<HFI:KBG@PHKH?BE#KHFMAZ2MBEBMB>L
?HE=KNG<AEHKORG>E>WAL><HGM:; ?KHIMAE>?KB=RHN EE> L>E><MBBG=HPIGVA>
E>?M=: =BLIE:RG>HGQVIAKB@AV>L>E><MBBG=HRHGM:BEBHAEEHEHKORGXK>EH<:MBHGL
H@RHNKHFINM>KBIHI>GMAXO:BE:;E2HE=>Ki=;KHPL-MRBGMAKH?BRHNP BLMIDB>R>E><M

. IKH?BES=: MAK>> =BF>GLBHKEL>GM:MBBI@amut BGMAY¥; <HEHMK<> :1I>:KL HGMA>
KB@AM> RHNKNKLHKKHM: MAKKH?BEAKHNEBMAK HBMD>L #KHFMA=KH| =HP®KB:G@8&>
MA=BLIE:RG> <AHHL%HE2HKHFI:KBLHGA><NKK>BM?BB¥DAHLM>D :G=RHN:GL>E><M
L><HGKH?BEH$BLIE: RM?NHEVMK>G @A H BMHRHN: G<HFI:K>MAK>E:MEDFNMLMAMPH
IKH?BE>L

#<:H70 484>>4:9=

I>F>F;>K MA:RHNKH?BE>IK>L>AGWA>>A:OBHNKMA=>0OB<HKKMB<NBR @BG:®:.F>M>KL

LN<AL : LI><B?BN;LMK:MM>LHENMBHG>&GNEBG@G= BGIL>M&?GRH?MAHUX:F>M>KLIK>
LB@GB?B<:EMERBNK>INBK>IG>P IKH?BEAH<<NK:M>ERIK>L>GW<HEHNK LNEMHKK > E
PHKEHEB<:MBHG{H?BBEIK>L>GMBEMEKHNHA: K:F>M>KIK>>FIEHR>5G> IKH?BEB@AM
K>IK>L>ERNG<H:MBEMH<M  MH EBGHKBG<A L><HG2HKH:M>:=MH<M MH EBGHK

BG<A :G=: MABK=?HK : AB@A L:MNK:MBHG BGD L>M HG @EHLLR LMH<D PBMA AB@A K>LHE!

2% ==2+4>=287<

X PA:M BL : IKH?BE# / :=:IM>= ;R (>G '>? ?K>R
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2| MMABHBGM> A:O>?H<NL>Q<ENLBGKBERHNMINKH?BBGANKBL<NLLBIEH?BEBZ@L
F:D>LL>GLEBGMABIMAK>=HFBG:GM?BE> :K><HG<>K@BMBGED K:IABKH=N<MBNGIINM
IKH?BEAK:<M>KBSMINMOB<EN<AL IKBGM>KHH?>KG= IK>LL>LNMMASKE>SHMA=KROB<>L
MA:A> A:O>MHF.G:@>BGVA2NHEH><MKNH?: <HEHRIG: @>=PHKD?EHB= MA>LK>JNBKHPH
:==BMBHG:E <E:LIGC profiles =BLIE:R :G= BGINM

IBLIE:RIKH?BEIMNKMAHEHNK:K:<M>KBLHBHGBMHKHC><MEHBE HMASBLIE:R>0B<>L
&GINM IKH?BE>L <A:K:<M>KBS> =>0B<>L MA:M <:IMNK> BF:@>L LN<A :L L<:GG>KL :G==B@BM:

4=;7, C #<tH7492

6HNF:R A>:KMABE:LH7AKH?BE>?>KKW#EL monitor profiling ;NMMABPHK><<NK:M:>LB@G:MBHG
displayprofiling MEkDGHPE>=*8 G<ENLBRGIFIHG>GMRHGMAPHGBMHNGAL MAGB=>HK=
:G=0B=>+KBO>KAHN@&>LkHFFHGERH?BEMABIE:LIHAKH?BES<HFI:LL>EB@BMHC><MHKL
L P>EE

&QAK>1:K:MBHGBIK-BLIE:RKH?BE BKA&8<: K=BGHNEH?MANF BLMHF:D> PA:M>O>XKCNLMF>GML
<:GBGVAX<MN:EHGBMHIR LH?MP:K>CNLMF>GNMUAS B=>H)21 MAEHHNI M:;EXMHKHEMA>
OB=>ktK= K>=N<MAHI|>K:MB&G @?"MAFHGBMidG< EBFBAALI><MKNF?MA=BLIE:Rl BMMA>
IK>=HFBG:GH?) ! FHGBMHYABLX:GLMA:MAKB@AMGHRABMENFBG:GBIMARGERK=P:K>
:=CNLMF>GMBE:; EX.RHN>>K>?>K>0QhBE : <DE>OHK<HEHNK FI>K:MNKEMMB GIRR>:KD>GL
;:<D MH 1 FHGBMIPREKMA>IP>K=<MN:E:K=P:K:>MMB@&@ ! FHGBMHWA>LK>LH?MP:K>
<HGMKHKHBEKG)! EEB@MF>?KHMAZ<DEB@RNMB<BL ?ENHK>L<K&R>ABG==B?NL>K
LH MA> HGER FHGBMHK <HGMKHE BL MA> ;KB@AMG>LL H? MABL ;:<DEB@AM

IBLIE:RIKH?BEH?MP:KAR|B<:E&F;BG>K:EB;K:MBBE6IKH?BEBG @>MMBEHE>MAD<@OB=>H
<K=@:FF: MRI>M:@GVA=BLIE:RKH?BE>G =HPGEH:E>MMBBE&MAZB=>H)21 HGMA®B=>H
<K=G=<A:G@PHGBMHK:OBHNKABIBLG NGNLN:£O0B:MBHEMAEM:G=KKHMH<BIEHEHNK
F:G:@>F>GRA>KMAKH?BEBE>0>EM>KIA>A:OBHNKMA=>0OB<>EB;K:MBBGL>-MHIMBFBS>
=>OBLNG<MBBKXA:K:<M>KBS:NIBikiE?BEBGIINK>L=>L <KBIMBP&OB<>A:OBHNKHKF:EER

MA> IIEB<:MBHG H? : IKH?BE> LAHNE= GHM A:0> :GR BG?7EN>G<> HG MA> =>0B<> ?NG<MBHG

>?HK><:EB;K:MBBR>LL>GMBIP:KF NI :G)! FHGBMPHK MH FBGNM>A><DMA2?NEE
;KB@AMGEMAPHGBMAIK: @>MINAHBGRA>KBM:.GM<AB>Q=>JN:MKB@AMGHALEMAHNE=
;> 1;:G=HG>=L : <:G=B=MHKKH?BEBGEMAEM:G=:KS?K>KAVIXG=K>LHENMBXEBEE NL>=
HGVAPHGBMERIA>LKE><A:G@>2M>IKH?BEBMBIBAKH?BEXS GHM <HGLB=>K><NK:ME>:G
MA> L<K>>G PBMA :G :IIKHIKB:M> @>GME> <E>:G>K

4A>GRHN>@BMAKH?BEBREE@MP:KRHNPBEE IKHFIM>MIB=>GMRPRIBGLMKNFHEWKBF>M>KL
K> H?M>GKHOB=>BG =BLIE:RIKH?BEBG@®: @>L ;NM FHLMLH?MP:KPHKDLPBMA_M:G=:K=
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LI><MKHIAHMHF>M>KL LI><MKHL LN<A :L MA>B -KH
1A> K><HFF>G=>= L>MMBG@L MH >GM>K ?HK MA> L>M NI IA:L> :K>

X 4ABM> IHBGM ! (
X $:FF:

1A>L>MMBG@( BINLN:EEEHLMWAS:MBOABMHBGNPG)! FHGBMBIKN<:G<AHHL&=MBO>
4ABM>HBGBMRHN>>KA:M  BIMHRPEK?KHRMAX<MN:EABMBBGNPRHNRHGBMHEIKF:  BLMA>
MHGSIKH=N<M8WHCOH?MAFHGBMHAK> L>MMBG @ RIB<:HKROB=MAFHHMA>@MW:=B>GK3L
FHGBMHK =BLIE:R

+>QNBLMAx%AHB<4#?. |:M<AL>MKHRF:EEF>=BNF:G=E:I@>HIMBHGABI=>M>KFBGASNF;>K
HX<HEHNR:M<AMA:FMBEE IKHC><M3E <K>>THRIABGLMKNRABM=1A>MK:=> PBL>MP>>G
<:EB;K:MBHEF%=<HEHKIG @Q6M:KRBMAAEF:EEM<A >MG=L>>BRHNK>A:IIR PBMAAK>LNEML

1IHLM:KWABKH<>LIE:D> LNKMAB BIHGBMLL> |IE:M2HRMABGLMKNR=EBIK: MBINGIG=MA>G
LNLI>GMAEI><MKBGVAFHGBMHHNGMBAE:HGVMAFHGBMHK>P>B @ AWHG>G=H?MAEMK:I
A:G@>ABGMAFPHGBMHAKHNGM>K;.E:ABI><MKiG=MAB -KHEH<MBGMHFHNGMBE®>M
MAPMASIG-HMAEMK:MID>>IBBGE :<>HGVAFHGBMHK>>GA>K>:=BGR@KMNKEMARI><MKH
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Figure 5.1 work and turn(a)
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Figure 5.2 work and turn(b)

Figure 5.3 work and tumble
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