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Basic Elements of Music

 Rhythm

— Everyone loves music with a “beat”
« Some composers emphasize rhythm
 Stravinsky, jazz composers, pop stars

— Rhythm is ever-present
» Heartbeat, walking
« Same tempos reflected in music!
— Rhythm and dance are universal

« Dance seems to be genetic
In humans




Basic Elements of Music

 Melody

— Based in song
¢ Some composers emphasize melody
e Chopin, Schubert, Broadway composers

— Song is basic to human
expression

« May be original form of
communication

 Later replaced by language




Western Music

« Harmony

— A fundamental characteristic of music
« Even a single tone creates harmony (upper partials)
 Allows us to make sense of tones sounded together

 Counterpoint

— Interaction of different “voices”
« We can follow the voices if they are in harmony.




Western Music

« Abstraction

— Western music is fundamentally abstract
« More accurately, nonrepresentational.
« Exceptions: Beethoven’s Pastoral Symphony, etc.

— Most visual art is representational
» Exception: Islamic art
« Even “abstract” art is often representational




Western Music

* Itis complex

— The ear is analytic like no other sense
« Breaks down every sound into its components
* The eye cannot do this.
« Western music takes advantage of this.
— This allows us to understand multiple voices
« Makes harmony & counterpoint possible.

Quter ear

| g | Middle ear

Sound
waves




Western Music

« Basic challenge of Western music
— Make abstract music intelligible
 This course is about how composers do this.

— Address the full human being
* |Intellectual as well as emotional.




Musical Notation

e One doesn’t “read” music as one reads French.

— Itis a graphic representation
» The development of notation made Western music possible.

— You will catch on as we go along.




Musical Notation

Audio file
Low notes appear lower £
A High notes appear higher &
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http://public.tepper.cmu.edu/jnh/music/notationOctaves.mp3

Musical Notation

Audio file

C Major Scale

CID|E|F|G|A]|B|C

Consecutive notes form a scale using white notes on the piano.
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http://public.tepper.cmu.edu/jnh/music/notationScale.mp3

Musical Notation

Audio file
;5 INotes that are vertically aligned sound together
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http://public.tepper.cmu.edu/jnh/music/notationAlignment.mp3
http://public.tepper.cmu.edu/jnh/music/notationRhythm.mp3

i “
Bs
Audio file clolelfrleclalslc

Attaching a sharp makes the note a half-step higher (the next highest black key on the piano).
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http://public.tepper.cmu.edu/jnh/music/notationChromatic.mp3

Harmonics

each tone

— Mglﬁples of the Piano or guitar string
original frequency.

» Also called S
harmonic partials e

Or 13
overtones @Q@
+ Istovertone= < M o

2nd harmonic

« Acoustic instruments generate harmonics of



Harmonics

Musical timbre
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Harmonious Intervals

 |tis easy to recognize intervals
whose frequencies have simple
ratios.

— They have many harmonics in
common.

16



Harmonious Intervals

* |t is easy to recognize intervals
whose frequencies have simple
ratios.

— They have many harmonics in
common.
* For example, a perfect fifth...

Harmonics of C and G,
which have frequency ratio 2:3

— G
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8th C @
7t ~Bbe B
6" e— G
5th E.
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3rd — G
2nd C.
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1st

Coe
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4th

3rd

1 st
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C 8th

Harmonious Intervals C

[]]]

* |t is easy to recognize intervals E 5"

whose frequencies have simple 8" T av
ratios. [ftotcd GRS (PR
— They have many harmonics in 5h Ee
common. 4th  e—— C 20d
« For example, an octave... 44 G o
Harmonics of C and C octave, ond e—w» C 18

which have frequency ratio 1:2

1St C e 18



Harmonious Intervals

* |t is easy to recognize intervals
whose frequencies have simple
ratios.

— They have many harmonics in
common.
* For example, a major triad...

Harmonics of C, E and G,
which have frequency ratios 3:4:5

—9 D
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Intervals

Ratios with smaller numbers indicate greater consonance

Audio file
Minor Major ,
Second third third Fourth Tritone Fifth
8:9 5:6 4:5 4 34 32 2:3
|
Y < &~ s Z = : < & s & S &
Minor Major Minor Major
sixth sixth seventh seventh Octave
’ 5:8 3:5 9:16 8:15 1:2
# i = = [
[F 74 [ Ll
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http://public.tepper.cmu.edu/jnh/music/intervals.mp3

Intervals

Major second 8:9

Audio file
Happy Birthday
9 5] |
(y 7 —— P
Y
Piano Hap - py |birth - day to you...

N
NGO



http://public.tepper.cmu.edu/jnh/music/intervalsMaj2.mp3

Intervals

Minor third 4:5

Audio file
Greensleeves
0 —
é ) _ : ) ] 2
)
Piano las my love___ you do me wrong...
4
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http://public.tepper.cmu.edu/jnh/music/intervalsMin3.mp3

Intervals

Major third 5:6

Audio file Careful: Not all doorbells ring
a major 3!
Cukoos? They sing a minor 31,
major 39, or 4t depending on
the time of year.
Audio file
When the Saints Go Marching In
/I - -
] o Py o Py =
e o % — o ® — — o—* = g ° o
Piano Oh when the kaints go march-in' | in Oh when the paints go  |march-in' in...
&}: {:c - — - - - - - -



https://www.youtube.com/watch?v=NfSea2VFxJc
https://www.youtube.com/watch?v=NfSea2VFxJc
https://www.youtube.com/watch?v=NfSea2VFxJc
http://public.tepper.cmu.edu/jnh/music/intervalsMaj3.mp3

Intervals

Fourth 3:4
Audio file
Wedding March (Wagner)
f) - —®
6l —Er

Piano
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http://public.tepper.cmu.edu/jnh/music/intervals4.mp3

Intervals

Tritone 32:45

Audio file

Maria (Bernstein/Sondheim)
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http://public.tepper.cmu.edu/jnh/music/intervalsTritone.mp3

Audio file

Piano

Intervals

Fifth 2:3

Twinkle, Twinkle, Little Star
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Twin-Kle™ twin - kle lit-tle star, |How [ won-der |what you are.
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7
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http://public.tepper.cmu.edu/jnh/music/intervals5.mp3

Audio file

Piano

Intervals

Minor sixth 5:8

Love Story (Taylor Swift)

Where do [ be -

gin to tell the sto-ry of how
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http://public.tepper.cmu.edu/jnh/music/intervalsMin6.mp3

Intervals

Major sixth 3:5

Audio file \"’
Audio file My Bonnie Lies Over the Ocean
9 ()] i r X -y py i ‘
= e e —— -
Y | ! — Z
Piano My Bon | nie lies 0 th ean
O % — — _ _
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https://www.youtube.com/watch?v=SRMpeACi8tY
http://public.tepper.cmu.edu/jnh/music/intervalsMaj6.mp3

Audio file

Piano

Intervals

Minor seventh 9:16

Somewhere (Bernstein/Sondheim)
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There's a place for us | Some-where a |place for us..
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http://public.tepper.cmu.edu/jnh/music/intervalsMin7.mp3

Intervals

Major seventh 8:15

Audio file
| Love You (Cole Porter)
719 rl 3
GR- 2 = !
)t 2| | = e
Piano love you__|  hums the A - pril  breeze |
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http://public.tepper.cmu.edu/jnh/music/intervalsMaj7.mp3

Intervals

Ratios with smaller numbers indicate greater consonance

Audio file
Minor Major ,
Second third third Fourth Tritone Fifth
8:9 5:6 4:5 4 34 32 2:3
|
Y < &~ s Z = : < & s & S &
Minor Major Minor Major
sixth sixth seventh seventh Octave
’ 5:8 3:5 9:16 8:15 1:2
# i = = [
[F 74 [ Ll
e U
o = £ = & & & e & < &


http://public.tepper.cmu.edu/jnh/music/intervals.mp3

Common chords

Ratios with smaller numbers indicate greater consonance

Audio file
Major triad Major sixth chord Dominant seventh chord
A 3:4:5 12:15:18:20 36:45:54:64
25 1 E—
oy %4 a T O i
ANV 3 — & o s | s
e = = © = - 2 O = 2 O
Major seventh chord Minor triad Diminished chord
4 8:10:12:15 10:12:15 125:150:180:216
9 (W] A
ﬂ!\ — : (;’? | - > | i"l - ~)
ANV P — 4 = hy o~ —— Iy — -
DS N o Z © g 2 Z—8
Minor sixth chord Minor seventh chord Augmented triad
7 27:32:40:45 10:12:15:18 16:20:25
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F 4N h O (@] |
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AU h — - by — — 1 —
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http://public.tepper.cmu.edu/jnh/music/chords.mp3

Chords
Example: “Blue Moon” (1933)

Richard Rogers (music) and Lorenz Hart (lyrics)

Audio file from Manhattan Melodrama (1934) 0:06
Audio file of the excerpt below

. o Minor Dominant Major Minor
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https://www.youtube.com/watch?v=j3t0cBC6g5U
http://public.tepper.cmu.edu/jnh/music/blueMoon.mp3

Chords

Example: Diminished chord 125:150:180:216

J. S. Bach TOCCATA II.

MR Diminished chord
Audio file (0:11)
Manuale = o T
Alanualoe, . k\‘ m | i =
753 ‘?‘-Y?i“tiﬁp
-1 p o

Pedale., = = -

— 34


https://www.youtube.com/watch?v=ipzR9bhei_o

Chords

Example: Minor 6 chord 27:32:40:45

Most popular sound for US freight trains
Audio file (0:08)

‘Tﬁ?ﬁll L‘t

I|‘
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https://www.youtube.com/watch?v=LL-ZpVkiu4Y

Chords
Example: “Five Minutes More” (1946)

Audio file Jule Styne (music) and Sammy Cahn (lyrics)
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http://public.tepper.cmu.edu/jnh/music/fiveMinutesMore.mp3

Chords
Example: “Five Minutes More” (1946)

= r
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Chords
Example: “A Man and a Woman™ (1946)

Francis Lai (music) and Pierre Barouh (lyrics)

Dma;7

Moderately I\/Iajor 7th
LN mn m .
Ir )}' L { - 3 }' L = o <k 1 i }
Audlo flle When hearts are pass-ing in the nightt In the lone- ly night_|
gi - lence of the mist, Of the morn-ing mist_|
fop o m ' pm— P— e T
g — EE= =
mp -mf
‘ ~n m
¥ — — Y : 2 3
%—: == ot —y £ I "z
ce7
%ﬂ e —
1 = O 1 ' L 1 1 E d 1 A i
' T T  ———— o - e —+
= oA Then they must hold each oth - er tight, Oh so ver - y tight
— When lips are wait- ing to be kissed, Long-ing to be kissed._—
i | | e —— | — _[— {
: ¥ > ; : y = 2 2 .1 I3
& = 3 ¢
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http://public.tepper.cmu.edu/jnh/music/manAndWoman.mp3

Chords

Example: “A Man and a Woman™ (1946)

Cma)?
i Major 7th
% —— - 2 e e o o g
1 0 | i I - 1 1 | ' i I | 1 r L
D) ! I L3 U — | e i — |
And take a chance that in the light In to - mor -row's light] _
PSR Where is the rea - son to  re - sist And de - ny a kiss)l
| | | | ) T P J—— !
1 . i 1 . d s ) - 1 Y
w\/ = == e
. ; i ; i 3 - . % i
. —  — £ = - ————
m7 .I‘l.. Ema)?
E 1. Tacet
. " I LOJY 3 ) *|
1 " P — v 1 » 14 3 = TR
i 4 r I ! O 3
D)l T 1 T i ] 1 T ] f
— They'll stay to - geth - er So muchin love, And in the
—— That holds a prom - ise Of hap-pi + ness.
L 1 | | (A -
e Ny T
. S T 5
3 =+ 3 - 3 1 F X ]r 3 ’:\ ; -
= £ 3 - :F f 4{. = = :
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Chords

Example: “A Man and a Woman™ (1946)

Skipping to the end of the song...
Major 7t

Ema)7?
—

]
£

DmajT
H

-

o e e e e & {1 === — =
Llll lgL]IIII

1 1 |
fraid to take the chance, Real-ly take a chance Let art be-gin to dance,
mu-sic of a glance Of a fleet-ing glance to u -sgic of ro-mance,

| o (o s (N | [p————r |

i

1. Ebma)7 | | 2. Ebma)7 Ema)7

1

@ T T T 1 LP;

1
Let it sing and dance
Of a new ro- mance

e T e SRS

3

Sire=
h

I
il
il
I

chance.
e

il 11|
mm

—n-u‘-u‘.




Keys

* One can start a scale on any one of the
12 chromatic notes.

— This produces the 12 keys.

« Some keys are more distant from the tonic key
— Tonic key = the one we start the music in.

— More distant keys
have fewer notes
In common.
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Keys

Some closely related keys

Audio file
C major scale = tonic = I G major = dommant =V
) ./ o—ﬁ'—
) P B e
) o @
Piano

A

.
. ) 2 ¥ ﬁc_
. - ® . ®
% e ® =
> 5

F major = subdominant = IV A minor = relative minor = vi

% ' - d -
[ ] ; o * [ 4
Pno. .
_ e | * £ = - .
F— - - -_i -
7 - &



http://public.tepper.cmu.edu/jnh/music/keys.mp3

Keys

* Western music likes travel & adventure...
— Start at home (tonic)
— Travel to other lands (other keys)
— Return home (tonic)

 Much music moves from tonic to dominant
to tonic (I-V-1)
— The return to the tonic is a cadence.
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Cadences
Audio file

Cadence with passing tone Cadence with suspension

I I V I Vo1 IV I
",.. - [ = (8] - = [ - A = L8]
| an]
N 'T" = = r o 7 = = ] - ] =
o = | F
Piano
- o ~ & = < o
)2 ” - ] - )
7 r = O 7] 7] O
Cadence with appogiatura Plagal cadence (amen) Deceptive cadence
s I V I I IV I I Vv VIb
f)
[® = = [o®, [ [o®, [ ] [ = [ ]
A3V, 7 o B 7 8 = > ho
3 T T
Pno.
) o = o Z L
. e a - 2 PO
. ] [ 8§ ] ] L8] ]
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http://public.tepper.cmu.edu/jnh/music/cadences.mp3

Cadences

Audio file Audio file Audio file
Cadence with passing tone , Cadence with suspension
; I V I AV I Vv I
f
{m [ - [ 8] - -~ [ - [ -~ »
o ™ i | if
Piano \
(= “© = = & = “
=Y 4 7 - ) - 7
W - O ] ] O

/————

Dominant 7 chord derives from
passing tone in |-V cadence


http://public.tepper.cmu.edu/jnh/music/cadence51.mp3
http://public.tepper.cmu.edu/jnh/music/cadence151.mp3
http://public.tepper.cmu.edu/jnh/music/cadenceSuspension.mp3

Cadences

Audio file Audio file Audio file
Cadence with appogiatura Plagal cadence (amen) Deceptive cadence
s, I V I I IV 1 I Vv Vb
#- 74 = = [ - [o®, ? [0 ] - [o” = I [ ]
NSV Z z 7 E—— I 8 = ot ho
‘ T T
Pno.
= o & o = L€
—q:—- = -— 1= -— = ——
.4 ] L8] ] [ 8§ ] ]



http://public.tepper.cmu.edu/jnh/music/cadenceAppogiatura.mp3
http://public.tepper.cmu.edu/jnh/music/cadencePlagal.mp3
http://public.tepper.cmu.edu/jnh/music/cadenceDeceptive.mp3

Cadences
Audio file

Cadence with passing tone Cadence with suspension

I I V I Vo1 IV I
",.. - [ = (8] - = [ - A = L8]
| an]
N 'T" = = r o 7 = = ] - ] =
o = | F
Piano
- o ~ & = < o
)2 ” - ] - )
7 r = O 7] 7] O
Cadence with appogiatura Plagal cadence (amen) Deceptive cadence
s I V I I IV I I Vv VIb
f)
[® = = [o®, [ [o®, [ ] [ = [ ]
A3V, 7 o B 7 8 = > ho
3 T T
Pno.
) o = o Z L
. e a - 2 PO
. ] [ 8§ ] ] L8] ]
47



http://public.tepper.cmu.edu/jnh/music/cadences.mp3

Cadences

« Dominant 7t chord is from V-l cadence
— Passing tone creates 7t chord

— Dominant 7t chord
does not “lead to”
tonic

« Harmony should flow
organically from the
music

— Not be imposed from
outside as a “standard
chord progression.

- D

7




Cadences
Example: Adagio Cantabile from Pathetigue Sonata
L. van Beethoven (1798)

Audio file (performance)
Bb, V. Eb major - -

L. Abmajor-------ccccccmamaanaananax
60 -

Audio file Do Ebmajor

(excerpt) [ ppyg —— P
™ " 0 ] A { i ‘| :

. ‘ s o * * :

Piano ﬁ
~ - L 4 b b
757 . t; 1 o

~L

~——
--------------- LAb---F/ fi. Bb---V. Eb--- L Ab major
5 — (appogiatura)
| — - |
. . < = c Tt gg| " =
Pno. —— S—
i P % ===: l
751 ® - ijd'idl oo oo gﬁ.i.


https://www.youtube.com/watch?v=WeAc0oh818s
http://public.tepper.cmu.edu/jnh/music/pathetique.mp3

Suspension

G. Schirmer, Octavo No. 11458

Agnus Dei

ADAGIO FOR STRINGS, Op. 11, transcribed for mixed Chorus

. with Organ or Piano Accompaniment
Example:

Molto adagio

mollo espr.

Agnus Del s [ ———
(from Adagio ' _ e o
or Strings)

Samuel Barber

Samuel Barber

Alto

t =%
- R ———d

o - gnus De -

Audio file (performance) Molto adagio ———————— — ——————
ggﬁdzﬁiﬂ: LS

- lis
tal -
.\ LI



https://www.youtube.com/watch?v=UpUO4hbRruo

Example:
Agnus Deil
(from Adagio
or Strings)
Samuel Barber

Suspension

d,._.iw—— =

lis pec - ca -
0 L. + ——
— T
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s F L
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by pec - ca -
—
i —)
T e T e e,
P t t
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)

Solo Soprano
@loforane___—

o

H+H

S
s TR o W
e |
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S e
wf o
by "
L

atEs g




Example:
Agnus Deil
(from Adagio
or Strings)
Samuel Barber

Suspension

-t

T w,
tol - lis pec-ca -

tol - lis,

—
T I =
jl 1 ; 1 ! o - 4
LS 1
qui tol - lis pec ca - - ta—
SEHTA CTVEC, e
— 2 B —
= 3
_;!3:0——4—? NG

qui tol - lis pee -
__,_,———'__'_’_-—_-—‘H\
p A ' — - — —
=i = o =
-
S > s 3
pre ca - - - - ta
" 1 4 i\\'

ot BSE S —
o
- = o
qui tol. = e
— DV Rirr—" 5 ST -
x> 4 = I 1 1= = e 1 4 ~ |
R e e & ; C= E|
| o
no - bis, qui tol - - lis,

]Jﬁcfse mpreespr.

1
>
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emperament

* There Is a problem with playing all the keys with
only 12 different notes.

— The harmonic intervals are not exactly rlght

« The pitches are adjusted
so that every key is slightly
out of tune.

— The errors are the same In
every key

— This is equal temperament.




Interval

C-D (second)
C-E (major thi
C-F (fourth)
C-G (fifth)
C-A (sixth)
C-B (seventh)

emperament

Error

Slightly flat
rd) Sharp

Slightly sharp

Slightly flat

Sharp

Sharp

54



Alternative Scales

* Are the traditional scales the best choice?
— They are the second best choice!

55



Alternative Scales

* Are the traditional scales the best choice?
— They are the second best choice!

* The 19-tone chromatic is a better choice.
— Based on a complete combinatorial search.
— Provides a larger set of consonant chords.
— Basis for many interesting scales.

56


http://public.tepper.cmu.edu/jnh/scales2.pdf

Alternative Scales

* Are the traditional scales the best choice?
— They are the second best choice!

* The 19-tone chromatic is a better choice.
— Based on a complete combinatorial search.
— Provides a larger set of consonant chords.
— Basis for many interesting scales.

 Why didn’t someone discover the 19-note
chromatic?
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Alternative Scales

* Are the traditional scales the best choice?
— They are the second best choice!

* The 19-tone chromatic is a better choice.
— Based on a complete combinatorial search.
— Provides a larger set of consonant chords.
— Basis for many interesting scales.

 Why didn’t someone discover the 19-note
chromatic?

— Someone did!
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http://public.tepper.cmu.edu/jnh/scales2.pdf

Alternative Scales

« Advantages of 19-note chromatic were
discovered during the Renaissance.

— By Spanish organist and music theorist
Francisco de Salinas
(1530-1590).

— Didn’t catch on...
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Just Tuning

Example: “Earth Song” for SATB
Frank Ticheli (2006)

Audio file (choral performance)
Audio file (excerpt below)

o=50 .
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7% - ) ; ) ) 1
Sopl‘ano [ i an WL 4 = 7 & = = pYy . N pNl |
SV —t— & —L - 1n
v \_..-/ \--._._....r"/
Sing, Be, Live, See. .
o 3 y3 y3 y3 I |
Alto [ an W 4 —I= < C X — p Y p Nl |
<~ — = — — . . N |
Sing, Be, Live, See.
e & T X ; e o} 7z = 2 ' ; i
Tenor | fos—?  — —& —= A - —s
A\, € A |
%
Sing, _ Be, Live,___ See.
&) /B (] N | 7 N . — N - ] . Nl |
Bas il DO SPY ) ¥ D = 3 -] 7K ] y 2l |
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e :
—
Smg, Be, Llve, See.
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https://www.youtube.com/watch?v=Aarowtnr-hs
http://public.tepper.cmu.edu/jnh/music/earthSong.mp3

Just Tuning

Example: “Earth Song” for SATB
Frank Ticheli (2006)

Ticheli’'s chord

Audio file \

Expand to maj 7th ~ Lower the 3rd

Soprano/alto now consonant still consonant Drop root
,  Clash 4:6:10:15:16 4:6:9:15:16 6:9:15:16
e o o =3
Piano
B Crm—; — = © - = - =
—7 5% o o

 The chord is consonant when performed with just tuning.
« Also, the A-Bb clash produces a beat note that is exactly
2 octaves below the root Bb. 61


http://public.tepper.cmu.edu/jnh/music/ticheliChord.mp3

Just Tuning

Example: “Alleluia” for SATB
Randall Thompson (1940)

Audio file

Entire text consists of 2 words from Hebrew — Alleluia, Amen
Performed by Octarium.
Written for opening of
Berkshire Music Center
(Tanglewood)

An example of how beautiful
harmonious voices can be.
Note major 6™ chords

(3 different inversions)

just after climax

(4:54, 5:08, 5:18)

Ozawa Hall, Tanglewood



https://www.youtube.com/watch?v=xAhPD9zAImI

