
2 1 M . 2 6 2 : I N T E R V A L S A N D A T O N A L P R O C E S S


In tonal m usic,usually think of intervals—thatisthe distance in pitch space betw een tw o notes—as 

a tw o-part m easure,firstthe num ber of lines or spaces separating the tw o pitches (unison if on the 

sam e line,second if one[!],third if tw o,etc.)and then based on the quality of sound (m ajor,m inor, 

dim inished,augm ented). W e call an interval betw een tw o notes m ajor if itappearsin a m ajor scale 

beginning on the lower of the tw o notes. W e call an interval betw een tw o notesm inor if itappears 

in a m ajor scale beginning on the higher of the tw o notes. For instance,w e call the firstof the fol

low ing tw o intervalsa m ajor sixth because A appearsin a C-m ajor scale,butnotvice-versa. H ow 

ever,w e call the second interval a m inor sixth because C appearsin an A@-m ajor scale: 

The intervalsof the fourth,fifth,and eighth (octave)are exceptions. A fourth or fifth w hich appears 

in both a m ajor and m inor scale,such asC-G or A@-E@ iscalled “perfect”. An interval sm aller by one 

half-step than a perfect(or m inor)interval w e call dim inished,w hile an interval larger than a perfect 

(or m ajor)interval w e call augm ented,asfollow s: 

In traditional harm ony,all augm ented and dim inished intervals are considered dissonant,w hile the 

perfectfifth and the perfectoctave are consonant(the perfectfourth isgenerally considered a disso

nance although itretainssom e consonantqualities). The other intervalsare consonantor dissonant 

depending on their scalar distance and notaccording to their quality (i.e.,thirdsand sixthsare con

sonancesw hether m ajor or m inor. Secondsand seventhsare dissonances). 

These definitionsof consonance and dissonance,w hile som ew hatrooted in acoustical phenom enon1 

are generally culturally defined: in other parts of the w orld,sixths are not considered consonances 

w hile seconds are,for instance,or other notes not available in our system (half-flats and so on) are 

m ightbe considered consonances. 

The nom enclature w e have used (“Major second” etc.)tiesnotesto dissonantor consonantqualities 

and to scales. Thus it should not be surprising that the atonal com posers,and those w ho analyze 

atonal w orks,found these labelsm isleading or inadequate to the study of their w orks. 

1 There isno know n hum an culture w hich doesnothave the octave asan interval w hich isin som e w ayscon

sonant. 
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They chose a definition of interval entirely rooted in the num ber of half-stepsor sem itonesbetw een 

tw o notes,asfollow s: 

(T = Ten,E = Eleven). Since com posersw ere often notinterested in octave displacem ent(thatisto 

say,one octave w asasgood asany other;w e call this“octave equivalence”),the listof intervalsoften 

is said to cycle over again after 11, like the hours of a clock (except w e’ve put 0 instead of 12). 

W hen w e talk aboutnotesw ithoutreference to their octave,w e call thisthe “pitch class” of a note. 

For instance,all “C’s” on the piano are partof the pitch class“C”. Note also how the distance from 

C-D@ is1 and the distance from C-C# isalso 1;thatisto say,how w e spell the note doesnotm atter 

w hen w e m easure intervalsin sem itones. 

Another useful application of sem itone intervals is that w e can label all notes by their interval to a 

reference note (w hich isalm ostalw aysC),so,for instance w e can label the pitch classE@ as3 and A 

as9. The note D# w ould also be 3 and B@@ w ould be 9. Thisuseful shorthand allow schordsto be 

expressed com pactly. For instance the C-m ajor triad (C-E-G) can be called (047) — verify this la

beling from the chart above. The D#-m inor triad (D#-F#-A#) could be called (36T). These labels 

m ightnotseem m uch of a shorthand so far,since w e already have good nam es for these chords(C

m ajor,etc.) The usefulnesscom esin describing arbitrary collections. For instance,the six-note col

lection found in Schoenberg opus19,no. 6: 

Could be called “G-C-F-A-F#-B” or (70596E),w hich isshorter. Another thing w e can do w ith such 

a collection isrearrange itso the com ponentsare in ascending order (05679E). Thisletsussee that 

w e have a num ber of notes bunched up (5679 or F-F#-G-A) w ith tw o notes further out. W e can 

then look atother collectionsin the sam e piece,such asthatfound atthe ferm ata of m easure 6: 

And see thatthisone is(42605T)or w ritten in ascending order (02456T). Again w e can see thatw e 

have a num ber of notes bunched together w ith a few outliers,so these tw o chords,both found in 

prom inentpositionsin the piece are in a sense related. (There are m any m ore sophisticated w aysof 

com paring these tw o collections,such as finding norm al and prim e form s,looking at interval con

tent and interval vectors,subcollections,etc. If you’re interested in these types of things,a tw enti

eth-century analysiscourse isprobably justthe trick. W e’re going to be m oving a bittoo fastin this 

classto getinto such thingshere). 



-------------------
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Interval num ber setsalso allow usto see if tw o setsof pitchesare related to each other by transposi

tion. Thatisto say,isthere an interval up or dow n w e can m ove a chord or m elody or pitch setto 

m atch another chord,m elody,or pitch set. Consider these tw o m elodiesfrom W ebern,Fünf Sätze, 

m ovem entfour: 

W e can w rite the first m elody’s pitch set as (046E17T). The second m elody (rem em ber the alto 

clef!) is F-A-B-E-F#-C-E@ or (59E4603). W hat w e can ask is can w e add som e num ber to every 

m em ber of the firstm elody to getthe second (or vice versa). The answ er isyes!The pitches of the 

firstm elody transform into those of the second if w e add 5 to each of them : 

0 4 6 E 1 7 T 

+ 5 5 5 5 5 5 5 

5 9 E 4 6 0 3 (recall thatE = 11,so E+5 = 16,and 16:00 isthe sam e as4:00) 

w hich isthe second m elody!W e som etim essay thatfirstm elody’spitchestransform into the seconds 

under the T5 operation,m eaning transpose up 5 half-steps(and dow n an octave!). The second m el

ody isrelated to the firstunder T7 operation (double check thisfor yourself). 

A big difference betw een an analysisclassand a m usicology classisthatw e now need to ask further 

questions. W hy does W ebern choose to use tw o transpositionally related m elodies in this piece? 

W hat is the effect of these relations on the listener? W hy does he not choose to use the sam e 

rhythm sbetw een the tw o statem ents? Are there historical precedentsfor thistype of operation? Can 

w e perceive the relationship betw een these tw o statem ents? (I think w e can in thiscase,butw e w ill 

ask soon,“If w e can’t,doesitm atter?”) 
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The Worksheet proper 

Please detach thissheetand bring it,com pleted,to classon Tuesday (9/26). 

1. Give the pitch-classnum ber for each of the follow ing pitches: 

2. Notate the follow ing pitch-classnum berson the stavesbelow in tw o differentw ays,em ploying 

differentclefs,octaves,and accidentals: (a)0 E 7 9 2 T 8 1 4 6 6 9 8 

==================


==================


(b)2 1 9 T 5 3 4 0 8 7 6 E 

==================


==================


3. Give the interval (0-11)betw een each successive pitch of exercise 2(a)(b). (e.g.,0 to E = E,E to 7 

= 8) 

4. W rite the pitch set(e.g.,(49E20))found atthe end of the third system of Schoenberg,op. 19, 

no.2 from low eston the page to highest: 

now w rite itin ascending order (e.g.,(0249E):) 



5 

5. Find a third m elody in Fünf Sätze no. 4 w hich istranspositionally related to the tw o given on 

page 3 of thishandout. Notate iton the staff below ,label the pitch classnum bers,and show (as 

above)how itspitchescan be transform ed into those of the m elody of m . 6: 

==================


6. Create a m elody (i.e.,notan ascending setof pitches)using the pitch classesw hich are NO T pre

sentin the m elody of m . 6 of Fünf Sätze. 

==================


W rite the pitch setof your m elody in ascending order: 

(W e call the pitchesnotin a m elody the “com plem entset” of thatm elody) 

W hatintervalsseem m ostim portantin the com plem entsetof the m elody? 

7. W rite in ascending order the pitch setof a C-m ajor scale: 

Give the com plem entsetof the C-m ajor scale:


W hatnam e do w e give to thisscale?2 (Google “Five-note scales” if you’re stuck.)


2 O ptional!Circle the correctansw er to the statem ent,“H ow cool isitthatthese tw o greatscalesare com ple

m entrelations?” a. Extrem ely! b. W icked! c. U nearthly d. All of the Above. 


